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Tue first and most general consideration, in a physical review 
of the Archipelago, is its relation to the continent of Asia. In 
the platform, on which the largest and most important lands are 
distributed, we see a great root which the stupendous mass of 
Asia has sent forth from its southeastern side, and which, spread- 
ing far to the south beneath the waters of the Indian and Pacific 
Oceans, and there expanding and shooting up by its plutonic and 
volcanic energy, has covered them, and marked its track with 
innumerable islands. That there is a real and not merely a fan- 
ciful connexion between the Archipelago and Asia is demonstra- 
ble, although, when we endeavor to trace its history, we are soon 
lost in the region of speculation. So obvious is this connexion 
that it has been a constant source of excitement to the imagina- 
tion, which, in the traditions of the natives and in the hypotheses 
of Europeans, has sought its origin in an earlier geographical 
unity. Certainly, if, in the progress of the elevatory and depress- 
ing movements which the region is probably undergoing even 
now, the land were raised but a little, we should see shaliow seas 
dried up, the mountain ranges of Sumatra, Borneo, and Java 
become continental like those of the Peninsula, and great rivers 
flowing not only in the Straits of Malacca, whose current early 
navigators mistook for that of an inland stream, but through the 
wide valley of the China Sea, and by the deep and narrow Strait 
of Sunda into the Indian Ocean. Thus the unity would become 
geographical, which is now only geological. ‘That the great 
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ae ge from which only mountains and hills rose above the sea 
evel, till the materials drawn from them by the rains were rolled 
out into the present alluvial plains, is really an extension of the 
Asiatic mass, appears evident from the facts, amongst many 
others which require a separate geological paper for their discus- 
sion, and would be less readily appreciated by the general reader, 
—that its direction, as a whole, is that which a continuation of 
southeastern Asia, under the same plutonic action which pro- 
duced it, would possess; the mountain ranges which form the 
latter sink into it irregularly in the lines of the longitudinal axes ; 
—in one zone, that of the Peninsula, the connexion is an actual 
geographical one ;—the Peninsula is obviously continued in the 
dense clusters of islands and rocks, stretching on the parallel of 
its elevation and of the strike of its sedimentary rocks, from Sin- 
gapore to Banka, and almost touches Sumatra, the mountain 
ranges of which are, notwithstanding, parallel to it ;—Borneo 
and Celebes appear to represent the broader or eastern branch of 
the Indo-Chinese Peninsula, from which they are separated by 
the area of the China Sea, supposed to be sinking; and finally, 
nearly the whole Archipelago is surrounded by a great volcanic 
curve rooted in Asia itself, and the continuity of which demon- 
strates that the platform and the contineutal projection with 
which it is geographically connected are really united, at this day, 
into one geological region by a still vigorous power of plutonic 
expansiveness, no longer, to appearance, forming hypogene eleva- 
tions, but expending itself chiefly in the numerous volcanic vents 
along the borders where it sinks into the depths of the ocean. 
Whether the present platform ever rose above the level of the 
sea and surrounded the now insular eminences with vast undula- 
ting plains of vegetation, instead of a level expanse of water, we 
shall not here seek to decide, although we think that Raffles and 
others who have followed in his steps too hastily connected the 
supposed subsidence with the existing geological configuration 
of the region, and neglected the all-important evidence of the 
comparative distribution of the living flora and fauna, which 
seems to prove that the ancient southern continent, if such 
there was, had subsided before they came into existence. No 
conclusive reasons have yet been adduced why we would con- 
sider the islands of the Archipelago as the summits of a partially 
submerged, instead of a partially emerged, continent. But 
whether it was the sinking of the continent that deluged all the 
southern lowlands of Asia, leaving only the mountain summits 
visible, or its elevation that was arrested by the exhaustion of the 
plutonic energy, or the conversion of its upheaving into an eject- 
ing action, on the opening of fractures along the outskirts of the 
region, before the feebler action there had brought the sea bed 
into contact with the atmosphere, the result has been to form an 
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expanse of shallow seas and islands elsewhere unequalled in the 
world, but perhaps not greater in proportion to the wide conti- 
nental shores, and the vast bulk of dry land in front of which it 
is spread out, than other archipelagos are to the particular coun- 
tries, or continental sections, with which they are connected. 

The forms and positions of these islands bear an older date 
than that of any limited subsidence or elevation of the region 
after its formation. They were determined by the same forces 
which originaily caused the platform itself to swell up above the 
deep floor of the southern ocean: and it was one prolonged act 
of the subterranean power to raise the Himalayas into the aérial 
level of perpetual snow, to spread out the submarine bed on 
which the rivers were afterwards to pile the hot plains of Bengal, 
and to mould the surface of the southern region, so that when 
it rose above, or sunk into the sea to certain levels, the mutual 
influences of air and sea and land should be so balanced, that 
while the last drew from the first a perennial ripeness and beauty 
of summer, it owed to the second a perennial freshness and fe- 
cundity of spring. Hence it is, that in the Archipelago, while 
the bank of black mud daily overflowed by the tides is hidden 
beneath a dense forest, and the polypifer has scarcely reared its 
tower to the sea’s surface before it is converted into a green islet, 
the granitic rocks of the highest plutonic summits and the smoke 
of the volcanic peaks, rise from amidst equally luxuriant, and 
more varied, vegetation. Certainly, the most powerfully im- 
pressive of all the characteristics of the Achipelago is its botani- 
cal exuberance, which has exercised the greatest influence on the 
history and habits of its human inhabitants, and which, as the 
most obvious, first excites the admiration of the voyager, and 
from its never growing stale, because ever renewing itself in fresh 
and changeful beauty, retains its hold upon our feelings to 
the last. . 

When we enter the seas of the Archipelago we are in a new 
world. Land and ocean are strangely intermingled. Great 
islands are disjoined by narrow straits, which, in the case of 
those of Sunda, lead at once into the smooth waters and green 
level shores of the interior from the rugged and turbulent outer 
coast, which would otherwise have opposed to us an unbroken 
wall more than two thousand miles in length. We pass from one 
mediterranean sea to another, now through groups of islets so 
small that we encounter many in an hour, and presently along 
the coasts of those so large that we might be months in circum- 
navigating them. Even in crossing the widest of the Eastern 
seas, when the last green speck has sunk beneath the horizon, 
the mariner knows that a circle drawn with a radius of two days’ 
sail would touch more land than water, and even that, if the eye 
were raised toa sufficient height, while the islands he had left 
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would reappear on the one side, new shores would be seen on 
almost every other. But it is the wonderful freshness and green- 
ness in which, go where he will, each new island is enveloped, 
that impresses itself on his senses as the great distinctive charac- 
ter of the region. The equinoctial warmth of the air, tempered 
and moistened by a constant evaporation, and purified by period- 
ica! winds, seems to be imbued with penetrating life-giving virtue, 
under the influence of which even the most barren rock becomes 
fertile. Hence those groups of small islands which sometimes 
environ the larger ones like clusters of satellites, or mark where 
their ranges pursue their course beneath the sea, often appear, in 
particular states of the atmosphere, when a zone of white quiv- 
ering light surrounds them and obliterates their coasts, to be 
dark umbrageous gardens floating on a wide lake, whose gleam- 
ing surface would be too dazzling were it not traversed by the 
shadows of the clouds, and covered by the breeze with an inces- 
sant play of light and shade. Far different from the placid 
beauty of such scenes is the effect of the mountain domes and 
peaks which elsewhere rise against the sky. In these the voy- 
ager sees the grandeur of European mountains repeated, but 
with all that is austere or savage transformed into softness and 
beauty. The snow and glaciers are replaced by a mighty forest, 
which fills every ravine with dark shade, and arrays every peak 
and ridge in glancing light. Even the peculiar beauties which 
the summits of the Alps borrow from the atmosphere are some- 
times displayed. The Swiss, gazing on the lofty and majestic 
form of a volcanic mountain, is astonished to behold, at the rising 
of the sun, the peaks inflamed with the same rose-red glow which 
the snowy summits of Mount Rosa and Mount Blanc reflect at 
its setting, and the smoke wreaths, as they ascend from the cra- 
ter into mid-air, shining in golden hues like the clouds of 
heaven.* 

But serene in their beauty and magnificent as these moun- 
tains generally appear, they hide in their bosoms elements of the 
highest terrestrial sublimity and awe, compared with whose 
appalling energy, not only the bursten lakes and the rushing ava- 
lanches of the Alps, but the most devastating explosions of Vesu- 
vius or Etna, cease to terrify the imagination. When we look 
upon the ordinary aspects of these mountains, it is almost im- 
possible to believe the geological story of their origin, and if our 
senses yield to science, they tacitly revenge themselves by placing 
in the remotest past the era of such convulsions as it relates. But 
the nether powers though imprisoned are not subdued. The 
same telluric energy which piled the mountain from the ocean 
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to the clouds, even while we gaze in silent worship on its glori- 
ous form, is silently gathering in its dark womb, and time speeds 
on to the day, whose coming science can neither foretell nor pre- 
vent, when the mountain is rent; the solid foundations of the 
whole region are shaken; the earth is opened to vomit forth de- 
stroying fires upon the living beings who dwell upon its surface, 
or closed to engulf them; the forests are deluged by lava, or 
withered by sulphureous vapors ; the sun sets at noonday behind 
the black smoke which thickens over the sky, and spreads far 
and wide, raining ashes throughout a circuit hundreds of miles 
in diameter ; till it seems to the superstitious native that the fiery 
abodes of the volcanic dewas are disemboweling themselves, pos- 
sessing the earth, and blotting out the heavens. The living 
remnants of the generation whose doom it was to inhabit Sum- 
bawa in 1815 could tell us that this picture is but a faint tran- 
script of the reality, and that our imagination can never conceive 
the dreadful spectacle which still appalls their memories. Fortu- 
nately these awful explosions of the earth, which to man convert 
nature into the supernatural, occur at rare intervals; and though 
scarcely a year elapse without some volcano bursting into action, 
the greater portion of the Archipelago being more than once 
shaken, and even the encient granitic floor of the Peninsula trem- 
bling beneath us, this terrestrial instability has ordinarily no 
worse effect than to dispel the illusion that we tread upon a solid 
globe, to convert the physical romance of geological history into 
the familiar associations of our own lives, and to unite the events 
of the passing hour with those which first fitted the world for 
the habitation of man. 

We have spoken of the impression which the exterior beauty 
of the Archipelago makes upon the voyager, and the fearful 
change which sometimes comes over it, when the sea around 
him is hidden beneath floating ashes mingled with the charred 
wrecks of the noble forests which had clothed the mountain 
sides ; but, hurried though we are from one part of our slight 
sketch to another, we cannot leave the vegetation of this great 
region without looking upon it more closely. ‘To recali the full 
charms, however, of the forests of the Archipelago,—which is 
to speak of the Archipelago itself, for the greater portion of it is 
at this moment, as the whole of it once was, clothed to the 
water’s edge with trees.—we must animate their solitudes 
with the tribes which dwell there in freedom, ranging through 
their boundless shade as unconscious of the presence of man, 
and as unwitting of his dominion, as they were thousands of 
years ago, when he did not dream that the world held such lands 
and such creatures. 

When we pass from the open sea of the Archipelago into the 
deep shade of its mountain forests, we have realized all that, in 
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Europe, our fancies ever pictured of the wildness and beauty of 
primevai nature. ‘Trees of gigantic forms and exuberant foliage 
rise on every side; each species shooting up its trunk to its 
utmost measure of development, and striving, as it seems, to es- 
cape from the dense crowd. Others, as if no room were left for 
them to grow in the ordinary wal, emulate the shapes and mo- 
tions of serpents, enwrap their less pliant neighbors in their folds, 
twine their branches into one connected canopy, or hang down, 
here loose and swaying in the air, or in festoons from tree to tree, 
and there stiff and rooted like the yards which support the mast 
of aship No sooner has decay diminished the green array of a 
branch, than its place is supplied by epiphytes, chiefly fragrant 
Orchidacex, of singular and beautiful forms. While the eye in 
vain seeks to familiarize itself with the exuberance and diversity 
of the forest vegetation, the ear drinks in the sounds of life 
which break the silence and deepen the solitude. Of these, 
while the interrupted notes of birds, loud or low, rapid or long- 
drawn, cheerful or plaintive, and ranging over a greater or less 
musical compass, are the most pleasing, the most constant are 
those of insects, which sometimes rise into a shrill and deafening 
clangor; and the most impressive, and those which bring out all 
the wildness and loneliness of the scene, are the prolonged com- 
plaining cries of the ankas, which rise, loud and more loud, till 
the twilight air is filled with the clear, powerful and melancholy 
sounds. As we penetrate deeper into the forest, its animals, few 
at any one place, are soon seen to be, in reality, numerous and 
varied. Green and harmless snakes hang like tender branches. 
Others of deeper and mingled colors, but less innocuous, lie coil- 
ed up, or, disturbed by the human intruder, assume an angry and 
dangerous look, but glide out of sight. Insects in their shapes 
and hues imitate leaves, twigs and flowers. Monkeys, of all 
sizes and colors, spring from branch to branch, or, in long trains, 
rapidly steal up the trunks. Deer, and amongst them the grace- 
ful palandoh, no bigger than a hare and celebrated in Malayan 
poetry, on our approach fly startled from the pools which they 
and the wild hog most frequent. Lively squirrels, of different 
species, are everywhere met with. Amongst a great variety of 
other remarkable animals which range the forest, we may, accord- 
ing to our locality, encounter herds of elephants, the rhinoceros, 
tigers of several sorts, the tapir, the babirusa, the orangitan, the 
sloth ; and, of the winged tribes, the gorgeously beautiful birds 
of paradise, the loris, the peacock, and the Argus pheasant. The 
mangrove rivers and creeks are haunted by huge alligators. An 
endless variety of fragile and richly colored shells not only lie 
empty on the sandy beaches, but are tenanted by Pagurian erabs, 
which, in clusters, batten on every morsel of fat seaweed that 
has been left by the retiring waves. The coasts are tringed with 
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living rocks of beautiful colors, and shaped like stars, flowers, 
bushes and other symmetrical forms. Of multitudes of peculiar 
fishes which inhabit the seas, the dugong, or Malayan mermaid, 
most attracts our wonder. 

Before we leave this part of our subject, we would assure any 
European reader who may suspect that we have in aught written 
too warmly of the physical beauty of the Archipelago, that the 
same nature which, in the West, only reveals her highest and 
most prodigal terrestrial beauty to the imagination of the poet, 
has here ungirdled herself, and given her wild and glowing 
charms, in all their fullness, to the eye of day. The ideal has 
here passed into the real. The few botanists who have visited 
this region declare, that from the multitude of its noble trees, 
odorous and beautiful flowers, and wonderful vegetable forms of 
all sorts, it is inconceivable in its magnificence, luxuriance and 
variety. The zoologists, in their turn, bear testimony to the 
rare, curious, varied and important animals which inhabit it, and 
the number and character of those already known is such as to 
justify one of the most distinguished of the day in expressing 
his belief, that “no region on the face of the earth would furnish 
more novel, splendid, or extraordinary forms than the unexplored 
islands in the eastern range of the Indian Archipelago.” 

Hitherto we have faintly traced the permanent influence of 
the physical configuration of the Archipelago in tempering the 
intertropical heat, regulating the monsoons, determining the dis- 
tribution of plants and animals, and giving to the whole region 
its peculiar character of softness and exuberant beauty. But 
when its rock foundations were laid, the shadew of its future 
human, as well as natural, history spread over them. Its primal 
physical architecture, in diminishing the extent of dry land, has 
increased the variety in the races who inhabit it; while the min- 
eralogical constitution of the insulated elevations, the manner in 
which they are dispersed throughout its seas, and all the meteoric 
and botanical consequences, have affected them in innumera- 
ble modes. Again, as we saw that the platform of the Archi- 
pelago is but an extension of the great central mass of Asia, and 
that the direction of the subterranean forces had determined the 
ranges of the land, so we find that its population is but an exten- 
sion of the Asiatic families, and that the direction of migration 
was marked out by the same forces. But, separated by the sea 
from the great plains and valleys of the continent, having the 
grand routes of communication covered by mountains and dense 
and difficultly penetrable forests, the Archipelago could not be 
peopled by hordes, but must have owed its aborigines to the oc- 
casional wandering of small parties or single families. The 
migrations from one island to another were probably equally lim- 
ited and accidentai; and the small and scattered communities in 
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such as were inhabited, must for a long period have remained 
secluded from all others, save when a repetition of similar acci- 
dents added a few more units to the human denizens of the 
forests. 

We cannot here attempt to retrace in the most concise manner 
the deeply interesting history of the tribes of the Archipelago, so 
exciting from the variety of its elements, and its frequent, though 
not impenetrable, mystery. We can but distinguish the two 
great eras into which it divides itself :—that, at the commence- 
ment of which some of the inhabitants of the table-land of Asia 
having slowly traversed the southeastern valleys and ranges, a 
work perhaps of centuries, appear on the confines of the Archi- 
pelago, no longer nomades of the plains but of the jungles, with 
all the changes in ideas, habits and language which such trans- 
formation implies, and prepared by their habits to give rise, under 
the influences of their new position, to the nomades of the sea ;— 
and the second era, that, at the commencement of which the 
forest and pelagic nomades, scattered over the interior and along 
the shores of the island of the Archipelago, in numerous petty 
tribes, each with some peculiarities in its habits and language, 
but all bearing a family resemblance, were discovered in their sol- 
itudes by the earliest navigators from the civilized nations of the 
continent. 

Tine ensuing, or what, although extending over a period of 
about two thousand years, we may term the modern history of the 
Archipelago, first exhibits the Klings from southern India,—who 
were a civilized maritime people probably three thousand years ago, 
—frequenting the islands for their peculiar productions, awakening 
a taste for their manufactures in the inhabitants, settling amongst 
them, introducing their arts and religion, partially communicating 
these and a little of their manners and habits to their disciples, 
but neither by much intermarriage altering their general physical 
character, nor by moral influence obliterating their ancient super- 
stuions, their comparative simplicity and robustness of character, 
and their freedom from the effeminate vanity whic probably then, 
as in later times, distinguished their teachers. At a comparative- 
ly recent period, Islamism supplanted Hinduism in most of the 
communities which had grown up under the influence of the lat- 
ter, but it had still less modifying operation; and amongst the 
great bulk of the people, the conversion from a semi-Hindu con- 
dition to that of Mahomedanism was merely formal. 'Their in- 
tellects, essentially simple and impatient of discipline and ab- 
stract contemplation, could as little appreciate the scholastic re- 
finements of the one religion, as the complex and elaborate my- 
thological machinery and psychological subtleties of the other. 
While the Malay of the nineteenth century exhibits in his man- 
ner, and in many of his formal usages and habits, the influence 
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which Indians and Arabs have exerted on his race, he remains, 
physically and morally, in all the broader and deeper traits of na- 
ture, what he was when he first entered the Archipelago ; and 
even on his manners, usages and habits, influenced as they have 
been, his distinctive original character is still very obviously im- 
ressed. 

, We cannot do more than allude to the growth of population 
and civilization in those localities which, from their extent of fer- 
tile soil or favorable commercial position, rose into eminence, and 
became the seats of powerful nations. But it must be borne in 
mind, that, although these localities were varied and wide-spread, 
they occupied but a small portion of the entire surface of the Ar- 
chipelago, and that the remainder continued to be thinly inhab- 
ited by uncivilized tribes, communities, or wandering families. 

Prevented, until a very recent date, by stubborn prejudices and 
an overweening sense of superiority from understanding and in- 
fluencing the people of the Archipelago, the European domina- 
tions have not directly affected them at all ; and the indirect op- 
eration of the new power, and mercantile and political policies 
which they introduced, has been productive of much evil and 
very little good. While, on the one hand, the native industry 
and trade have been stimulated by increased demand and by the 
freedom enjoyed in the English ports, they have, on the other 
hand, been subjected by the Portuguese, English and Dutch, to a 
series of despotic restraints, extending over a period of three hun- 
dred years; and, within the range of the last nation’s influence, 
continued, however modified, to this hour: which far more than 
counterbalance all the advantages that can be placed in the oppo- 
site scale. 

The effect of the successive immigrations, revolutions and ad- 
mixtures which we have indicated or alluded to, has been, that 
there are now in the Archipelago an extraordinary number of ra- 
ces, differing in color, habits, civilization and language, and liv- 
ing under forms of government and laws, or customs, exhibiting 
the greatest variety. ‘The same cause which isolated the abori- 
gines into numerous distinct tribes and kept them separate,—the 
exuberant vegetation of the islands,—has resisted the influence, 
so far as it was originally amalgamating, of every successive for- 
eign civilization that has dominated ; and the aboriginal nomades 
of the jungle and the sea, in their unchanged habits and mode of 
life, reveal to their European contemporary the condition of their 
race at a time when his own forefathers were as rude and far more 
savage. The more civilized races, after attaining a certain meas- 
ure of advancement, have been separated by their acquired hab- 
its from the unaltered races, and have too often turned their su- 
periority into the means of oppressing, and thereby more com- 
pletely imprisoning in the barbarism of the jungles, such of them 
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as lived in their proximity. So great is the diversity of tribes, 
that if a dry catalogue of names suited the purpose of this sketch, 
we could not afford space to enumerate them. But, viewing hu- 
man life in the Archipelago as a general contemplation, we may 
recall a few of the broader peculiarities which would be most 
likely to dwell on the memory after leaving the region. 

In the hearts of the forests we meet man scantily covered with 
the bark of a tree, and living on wild fruits, which he seeks with 
the agility of the monkey, and wild animals, which he tracks 
with the keen eye and scent of a beast of prey, and slays with a 
poisoned arrow projected from a hollow bambi by his breath. 
In lonely creeks and straits we see him in a small boat, which is 
his cradle, his house, and his bed of death; which gives him all 
the shelter he ever needs, and enables him to seize the food which 
always surrounds him. On plains, and on the banks of rivers, 
we see the civilized planter converting the moist flats into rice- 
fields, overshadowing his neat cottage of bambi, nibong and palm 
leaves, with the graceful and bounteous cocoa-nut, and surroun- 
ding it with fruits, the variety and flavor of which European lux- 
ury might envy, and often with fragrant flowering trees and 
shrubs which the greenhouses of the West do not possess. 
Where the land is not adapted for wet rice, he pursues a system 
of husbandry which the farmer of Europe would view with as- 
tonishment. ‘Too indolent to collect fertilizing appliances, and 
well-aware that the soil will not yield two successive crops of 
rice, he takes but one, after having felled and burnt the forest ; 
and he then leaves nature, during a ten years’ fallow, to accumu- 
late manure for his second crop in the vegetable matter elabora- 
ted by the new forest that springs up. Relieved from the care 
of his crop, he searches the forests for ratans, canes, timber, fra- 
grant woods, oils, wax, gums, caoutchouc, gutta-percha, dyes, 
camphor, wild nutmegs, the tusks of the elephant, the horn and 
hide of the rhinoceros, the skin of the tiger, parrots, birds of par- 
adise, argus pheasants, and materials for mats, roofs, baskets and 
receptacles of various kinds. If he lives near the coast, he col- 
lects fish, fish maws, fish roes, slugs (trepang), seaweed (agaragar), 
tortoise-shell, rare corals and mother-of-pearl. To the eastward, 
great fishing voyages are annually made to the shores of Australia 
for trepang. In many parts, pepper, coffee, or betel-nut, to a large 
extent, and tobacco, ginger, and other articles, to a considerable ex- 
tent, are cultivated. Where the Hirundo esculenta is found, the 
rocks are climbed and the caves explored for its costly edible nest. 
In different parts of the Archipelago the soil is dug for tin, antimo- 
ny, iron, gold, or diamonds. ‘The more civilized nations make 
cloths and weapons, not only for their own use but for exporta- 
tion. The traders, including the Rajahs, purchase the commodi- 
ties which we have mentioned, dispose of them to the European, 
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Chinese, Arab, or Kling navigator who visits their shores, or 
send them in their own vessels to the markets of Singapore, Ba- 
tavia, Samarang, Manilla, and Macassar. In these are gathered 
all the products of the Archipelago, whether such as the native 
inhabitants procure by their unassisted industry, or such as de- 
mand the skill and capital of the European or Chinese for their 
cultivation or manufacture ; and amongst the latter, nutmegs, 
cloves, sugar, indigo, sago, gambier, tea, and the partially cultiva- 
ted cinnamon and cotton. ‘To these busy marts, the vessels of 
the first maritime people of the Archipelago, the Bugis, and those 
of many Malayan communities, bring the produce of their.own 
countries, and that which they have collected from neighboring 
lands, or from the wild tribes, to furnish cargoes for the ships of 
Europe, America, Arabia, India, Siam, China, and Australia. 'T'o 
the bazaar of the Eastern Seas, commerce brings representatives 
of every industrious nation of the Archipelago, and of every mar- 
itime people in the civilized world. 

Although, therefore, cultivation has made comparatively little 
impression on the vast natural vegetation, and the inhabitants are 
devoid of that unremitting laboriousness which distinguishes the 
Chinese and European, the Archipelago, in its industrial aspect, 
presents an animated and varied scene. The industry of man, 
when civilization or over-population has not destroyed the natu- 
ral balance of life, must ever be the complement of the bounty 
of nature. The inhabitant of the Archipelago is as energetic 
and laborious as nature requires him to be; and he does not con- 
vert the world into a workshop, as the Chinese and the Kling im- 
migrants do, because his world is not like theirs, darkened with 
the pressure of crowded population and over-competition, nor is 
his desire to accumulate wealth excited and goaded by the con- 
trast of splendour and luxury on the one hand and penury on the 
other, by the pride and assumptions of wealth and station, and 
the humiliations of peverty and dependence. 

While in the volcanic soils of Java, Menangkabat and Celebes, 
and many other parts of the Archipelago, population has increased, 
an industry suited to the locality and habits of each people pre- 
vails, and distinct civilizations, on the peculiar features of which 
we cannot touch, have been nurtured and developed ; other isl- 
ands, less favoured by nature, or under the influence of particu- 
lar historical circumstances, have become the seats of great pirat- 
ical communities, which periodically send forth large fleets to 
sweep the seas, and lurk along the shores of the Archipelago, de- 
spoiling the seafaring trader of the fruits of his industry and his 
personal liberty, and carrying off, from their very homes, the 
wives and children of the villagers. From the creeks and rivers 
of Borneo and Johore, from the numerous islands between Sing- 
apore and Banka, and from other parts of the Archipelago, pirat- 
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ical expeditions, less formidable than those of the Lanuns of Su- 
lu, are year after year fitted out. No coast is so thickly peopled, 
and no harbor so well protected, as to be secure from all moles- 
tation, for where open foree would be useless, recourse is had to 
stealth and stratagem. Men have been kidnapped in broad day 
in the harbors of Pinang and Singapore. Several inhabitants of 
Province Wellesley, who had been carried away from their hou- 
ses through the harbor of Pinang and down the Straits of Ma- 
lacca to the southward, were recently discovered by the Dutch 
authorities living in a state of slavery, and restored to their homes. 
But the ordinary abodes of the pirates themselves are not always 
at a distance from the European settlements. As the thug of 
Bengal is only known in his own village as a peaceful peasant, 
so the pirate, when not absent on an expedition, appears in the 
river, and along the shores and islands of Singapore, as an hon- 
est boatman or fisherman. 

When we turn from this brief review of the industry of the 
Archipelago, and its great internal enemy, to the personal and so- 
cial condition of the inhabitants, we are struck by the mixture of 
simplicity and art, of rudeness and refinement, which character- 
izes all the principal nations. No European has ever entered in- 
to free and kindly intercourse with them, without being much 
more impressed by their virtues than their faults. They contrast 
most favorably with the Chinese and the Klings in their moral 
characters; and although they do not, like those pliant races, 
readily adapt themselves to the requirements of foreigners, in 
their proper sphere they are intelligent, shrewd, active, and, when 
need is, laborious. Comparing them even with the general con- 
dition of many civilized nations of far higher pretensions, our 
estimate must be favorable. Their manners are distinguished 
by a mixture of courtesy and freedom which is very attractive. 
Even the poorest while frank are well-bred, and, excluding the 
communities that are corrupted by piracy or a mixture with Eu- 
ropean seamen and low Chinese and Klings, we never see an im- 
pudent air, an insolent look, or any exhibition of immodesty, or 
hear coarse, abusive or indecent language. In their mutual in- 
tercourse they are respectful, and while good-humored and open, 
habitually reflective and considerate. ‘They are much given to 
amusements of various kinds, fond of music, poetry and roman- 
ces, and in their common eonversation addicted to sententious re- 
marks, proverbs, and metrical sentiments or allusions. To the 
first impression of the European, the inhabitants, like the vege- 
tation and animals of the Archipelago, are altogether strange, be- 
cause the characteristics in which they differ from those to which 
we are habituated, affect the senses more vividly than those in 
which they agree. For atime the color, features, dress, manners 
and habits which we see and the languages which we hear are those 
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of a new world. But with the fresh charms, the exaggerated 
impressions also of novelty wear away ; and then, retracing our 
steps, we wonder that people so widely separated from the na- 
tions of the West, both geographically and historically, and real- 
ly differing so much in their outward aspect, should, in their more 
latent traits, so much resemble them. 'The nearer we come to 
the inner spirit of humanity, the more points of agreement ap- 
pear, and this not merely in the possession of the universal attri- 
butes of human nature, but in specific habits, usages, and su- 
perstitions. 

What at first seems stranger still is, that when we seek the na- 
tive of the Archipelago in the mountains of the interior, where 
he has lived for probably more than two thousand years secluded 
from all foreign influence, and where we expect to find all the 
differences at their maximum, we are sometimes astonished to 
find him approximating most closely of all to the European. In 
the Jakin, for instance, girded though his loins are with terap 
bark, and armed as he is with his sumpitan and poisoned arrows, 
we recognize the plain and clownish manners and simple ideas of 
the uneducated peasant in the more secluded parts of European 
countries ; and when he describes how, at his merry-makings, 
his neighbors assemble, the arrack tampii flows around and the 
dance, in which both. sexes mingle, is prolonged, till each seats 
himself on the ground with his partner on his knee and his bam- 
bu of arrack by his side, when the dance gives place to song, we 
are forcibly reminded of the free and jovial, if rude, manners of 
the lower rural classes of the West. Freed from the repellant 
prejudices and artificial trappings of Hindu and Mahomedan civ- 
ilization, we see in the man of the Archipelago more that is akin 
than the reverse to the unpolished man of Europe. 

When we turn to the present political condition of the Archi- 
pelago, we are struck by the contrast which it presents to that 
which characterized it three or four centuries ago. The mass of 
the people, it is true, in all their private relations, remain in near- 
ly the same state in which they were found by the earliest Euro- 
pean voyagers, and in which they had existed for many centuries 
previously. But, as nations, they have withered in the presence 
of the uncongenial, greedy and relentless spirit of European po- 
licy. 'They have been subdued by the hard and determined will 
of Europeans, who in general have pursued the purposes for which 
they have come into the Archipelago without giving any sympa- 
thy to the inhabitants. The nomadic spirit, never extinguished 
during all the changes which they underwent, had made them ad- 
venturous and warlike when they rose into nations. But now, 
long overawed and restrained by the power of Europeans, the na- 
tional habits of action have, in most parts of the Archipelago, 
been lost, or are only faintly maintained in the piratical expedi- 
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tions of some. Their pride has fallen. Their living literature 
is gone, with the power, the wars, and the glory which inspired 
it. The day has departed when Singapore could be invaded by 
Javanese,—when Johore could extend its dominion to Borneo on 
the one side and Sumatra on the other,—when the fleets of Acheen 
and Malacca could encounter each other in the Straits to dispute 
the dominion of the Eastern Seas,—when the warrants of the 
Sultan of Menangkabai: were as potent over the Malayan nations 
as the bulls of Rome ever were over those of Christendom,— 
when a champion of Malacca could make his name be known all 
over the Archipelago,—and when the kings of the Peninsula 
sent their sons, escorted by celebrated warriors, to demand _ the 
daughters of the emperors of Majapahit in marriage. The Mal- 
ayan princes of the present day, retaining all the feudal attach- 
ment and homage of their subjects, and finding no more honora- 
ble vent for the assertion of their freedom from restraint and the 
gratification of their self-will, have almost everywhere sunk into 
indolent debauchees and greedy monopolists, and, incited by their 
own rapacity and that of the courtiers who surround them, drain 
and paralyze the industry of their people. 


Arr. XIII.—On the Anomalies presented-in the Atomic Volume 
of Sulphur and Nitrogen ; with remarks on Chemical Clas- 


sification, and a notice of M. Laurent’s Theory of Binary 
Molecules ; by 'T. 8. Hunt, of the Geol. Commission of Can- 
ada. (Ina letter to one of the Editors.) 


Tue similarity of functions enjoyed by oxygen and sulphur, is 
now generally recognized by chemists. It is known that sulphur 
may replace oxygen, equivalent for equivalent, and produce com- 
binations which are referable to the same type and often isomor- 
phous with the oxygen compounds, It is unnecessary to recall 
instances of this; the parallelism of the oxyds and sulphurets of 
the metals is perfect, and in the sulphates and hyposulphites of 
soda, two salts identical in form and in the amount of crystal-wa- 
ter, we have the same formula, with the exception that sulphur 
in the second replaces an equivalent of the oxygen in the first. 
The sulphate is SNa, O,, and the hyposulphite SNa, (O, 8). 
The researches in organic chemistry have still farther established 
this relation, and shown that oxygen with sulphur, selenium and 
tellurium, constitute a natural group. 

Chlorine, iodine and bromine, and nitrogen, phosphorus and 
arsenic, constitute two analogous groups. Besides their power of 
replacing each other, it is found that elements thus related have 
generally the same atomic volume, and their vapors consequently 
the same combining measure. 
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If with the French chemists we divide the equivalents of hy- 
drogen, chlorine and the metals by 2, and write the formula of 
water, H, O or H, O,, their combining volumes will be the same 
as that of oxygen. But if we look at the volume of sulphur, we 
find an exception to this rule: the specific gravity of its vapor is 
6-654, while that of oxygen gas is 1:1057. Taking the combi- 
ning volume of oxygen as unity, that of sulphur is }, and while 
the volume of the atom of oxygen (= the atomic weight divided 
by the density) is represented by 7°2354, that of sulphur is found 
to be 24045. This fact with a similar one in the history of ni- 
trogen, has long been an unexplained difficulty in the way of ad- 
mitting that the combining volumes of all the elements should 
be identical. 

In an attempt towards a system of chemical classification, some 
suggestions have arisen which will, I think, enable us to explain 
satisfactorily this apparent anomaly. Rejecting the ordinary ideas 
of electro-negative and electro-positive relations, as not only base- 
less but erroneous in their tendency, I consider with MM. Ger- 
hardt and Laurent, that each class of compounds is derived from 
anormal species or primitive type by successive substitutions. 
This idea I have endeavored to extend both by-the formation of 
new classes, and by enlarging our views of substitutions. 

In considering such combinations as SO, and Se O,, which 
contain three equivalents of the elements of the oxygen group, 
it was necessary to admit a normal species which should be a 
lymere of oxygen, and be represented by O,=(OOO). The re- 
placement of one equivalent of oxygen by one of sulphur, would 
yield sulphurous acid gas (OOS), and a complete metalepsis would 
give rise to (SSS). The first compound is probably the ozone 
of Schénbein, which the late researches of Marignac and de la 
Rive have shown to be in reality only oxygen in a peculiarly 
modified form, since pure dry oxygen gas, by the action of the 
electrical spark, acquires the peculiar odor and chemical properties 
which distinguish ozone. ‘The most characteristic of these are, 
its peculiar odor and its power of discharging vegetable colors, in 
both of which is seen such a close resemblance to sulphurous 
acid gas, as at once to suggest a similarity. 

If we regard sulphur in the form which is known to us, as 
having the composition (SSS), and consisting of three equiva- 
lents combined in one, the density of its vapor is no longer an 
anomaly, as the sulphur-vapor is condensed to one-third of its 
normal bulk, and its equivalent number being 16x3=48, its 
atomic volume is 7°2135, or the same as that of oxygen gas. 
The difficulty is completely solved in a manner which is accord- 
ant with well-admitted principles. 

In connection with the similarity between ozone and sulphur 
here advanced, it is worthy of notice that the odor of sulphur 
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when warmed or rubbed, which is similar to, and often confound- 
ed with that of sulphurous acid gas, although really distinct, is 
strikingly like the odor produced by the electrical discharge ; in- 
deed this last, which is now known to be due to the formation 
of ozone, is universally described as a sulphurous smell. Such 
resemblances as this may seem trivial ; but when we consider the 
close likeness between the odors of chlorine, bromine, iodine and 
their compounds with each other, on the one hand, and those of 
phosphorus and arsenic on the other, we are constrained to admit 
that the effects produced by these bodies on the nerves of smell, 
have an intimate and as yet but imperfectly understood relation 
to their chemical properties. 

As to selenium, [am not aware that the density of its vapor 
has ever been determined, but from that of the solid it appears 
probable that it as well as tellurium has a triple molecule. The 
compound described as Se O may belong to a type which is seen 
in anhydrous sulphuric acid (SO, ), in which case its formula will 
be (Se, O,), but from its volatility and pungent odor, it is perhaps 
referable to the previous form, and will then be (Se} 03); hybrid 
combinations* of this sort are not unfrequent. 

In the other exception referred to, we find that while the den- 
sity of the vapors of arsenic and phosphorus is such that their 
volume is identical with that of oxygen, nitrogen gas is repre- 
sented by two volumes, taking oxygen as unity ; and that conse- 
quently while the calculated atomic volumes of gaseous phospho- 
rus and arsenic are 7-2, that of nitrogen gas is 14-4—; in other 
words, its state of condensation is only one-half that of the others. 

It has already been suggested that elementary nitrogen is prob- 
ably unknown to us, and that the gas which is left when the ox- 
ygen is removed from the atmosphere, is an amid whose formula 
is (NN), corresponding like all similar combinations to four vol- 
umes; the equivalent of nitrogen being taken at 14, while that 
of oxygen is 8. Two equivalents of nitrogen being thus ex- 
panded to four volumes, the density is of course just one-half of 
that which corresponds to the normal one, and multiplying the 
observed density by 2, we find that the real specific gravity of 
gaseous elementary nitrogen should be 1-944; its combining vol- 
ume identical with that of oxygen, and the volume of its atom, 
like that of phosphorus and arsenic, 72. If it existed in the _ 


* By hybrids, M. Laurent has designated a class of compounds, which to the 
atomistical chemist present no small difficulties. Such as these, are many combi- 
nations of the mineral kingdom where three or four metals may exist in a 

e 


apes in a sulphuret, (e. g. S(Cu FZn)2,) or as carbonates in CO,(Mg a)o- 
he proportions of these are often so variable, as to give rise to the most improb- 
able formulas in attempting to represent them after the Berzelian system of nota- 
tion. The consideration of such cases as these has induced M. Laurent to admit 
in these hybrid combinations, “a divisibility of atoms to which he assigns no lim- 
its.”’ (See this Journal, ii ser., iv, 405, v, 405, Gerhardt on the Atomic Volume 
of some Minerals of the Regular System, and Laurent on Silicates.) 
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same state of condensation as solid phosphorus, its specific gravity 
would be 790, water being 1000. 


M. Laurent ina late valuable memoir,* has made some very im- 
portant suggestions as to chemical classification, which if properly 
carried out, will enable us ere long to reduce the immense num- 
ber of combinations to a few simple and well defined types. 
Water (H, O) he not only regards as the primitive type of all the 
oxyds (M, O) and (M®, O), of the hydrates (MH)O, compounds 
like (KZn)O, and the corresponding sulphur compounds H, 8, 
M, 8, (MH)S, but going still farther, reduces the alcohols to the 
same form. Spirit of wine, which is a monobasic saline} com- 
pound capable of changing an equivalent of hydrogen for one of 
metal, e. g. C,(H, K)O, is made the type of the vinic acids, in 
which the bibasic salt water has one of its atoms of hydrogen 
replaced by the elements of alcohol minus an equivalent of hy- 
drogen and one of oxygen, while hydric ether corresponds to the 
neutral compounds of the bibasic acids, in which both equiva- 
lents of hydrogen are replaced by the same elements. ‘Thus 
C,H, O—HO=Ft, we have— 

Water, ‘ ‘ H, 0. 
Alcohol, . «. £(HEt)O=C,H,0. 
Ether, ; Et, O=C,H,,0. 

It appears to me that this view is susceptible of still farther ex- 
tension and that we may include in the same type all those sa- 
line combinations (acids) which contain oxygen. For example, 
the hypochlorites are represented as having the formula C] OMO= 
Cl MO,, or in the French notation (Cl M) O, the acid being then 
(Cl H)O, a monobasic acid which corresponds to water in which 
Cl replaces H. The so-called anhydrous hypochlorous acid of 
M. Pelouze, obtained by the action of dry chlorine upon oxyd of 
mercury, is the result of a complete substitution. In the same 
manner nitric acid (NHO,), is a monobasic salt corresponding to 
water in which NO, is substituted for H ; the capacity of the ele- 
ments NO, to replace H is abundantly exemplified in the mod- 
ern history of organic compounds. We have then, 


* Recherches sur les combinaisons azotés, Ann. de Ch. et de Phys. for No- 
vember, 1846. 

t As the words salt and saline are several times used in this article, in an ac- 
ceptation somewhat different from the ordinary one, it may be well to observe, 
that with M. Gerhardt I designate as a salt any compound which contains hydro- 
gen replaceable by a metal, or the metallic derivatives of that compound ; saline 

drogen is that replaceable hydrogen. I have sometimes used for convenience 
the term salt, meaning the hydrogen salt as synonymous with acid, which indeed 
it is in the ordinary acceptation of the latter. It is time however that the name 
acid as a generic one, were banished from the science, and that it were restricted 
merely tu sensible qualities, for hydrate of potash, water, sugar and alcohol are as 
really hydrogen salts as nitric, sulphuric or phosphoric acids—while many com- 
pounds possessing acid reactions, ure chemically indifferent. 


Srcoxp Series, Vol. V1, No. 17.—Sept., 1848. 23 


T.. S. Hunt on Chemical Classification. 


Water, . ‘ . . (HH)O. 
Hypochlorous acid, ‘ (Cl 
Hypochlorites, ‘ ©. (CLM)O. 
Nitric acid, . ( (NO, )H)O. 
Nitrates, . ((NO,)M)O. 

As an application of this idea to bibasic compounds, sulphuric 
acid(SH, O, ) is to be regarded as water in which SHO, replaces 
H, thus ( (SHO,)H)O. As the replacing elements contain an 
equivalent of hydrogen which is saline, the acid is bibasic. 
When the hydrogen in SHO, is replaced by a metal we have a 
class of acid sulphates as (( SKO,) H)O. The complete replace- 
ment of hydrogen in the original type gives rise to (SHO, ),O0= 
8S, H, O,, which is the Nordhausen acid commonly represented 
by 280,, HO. This latter compound as M. Gerhardt has shown 
corresponds to the anhydrous bisulphate of potash. 

The tribasic acids may equally be reduced to the same type if 
we conceive the elements which replace one equivalent of hydro- 
gen to be bibasic instead of indifferent or monobasic. Phospho- 
ric acid PH, O, is ( (PH, O,)H)O. 

The primitive saline type is then essentially bibasic, and is pre- 
sented in its most elemental form in water, while the simplest 
type of the monobasic salt which is a derivative of the last, is 
found in hypochlorous acid. 

The ideas above announced show that it is possible to develop 
some connection between a series of compounds hitherto regard- 
ed as widely distinct from each other, and may lead us to hope 
that the time is coming when a new day will dawn upon the 
science. 

M. Laurent proposes a view of elementary bodies that shall di- 
vide them into two classes, which he designates as 

the monasides, and the diodides. 


Oo Si H H N 
Ss Metals, Cl P 
Se Br As 
Te I Bo 
Fl 
The vertical groups represent those bodies which are equivalent 
to each other and may be again divided into isomorphous groups. 
These elements may exist in any number of equivalents in or- 
ganic bodies, but the sum of those of the second group, in ac- 
cordance with his well known law,* will always be divisible by 


* As this important law which was first fully announced in the essay of M. 
Laurent, before quoted, may not be familiar to all our readers, we translate entire 
that portion of his memoir. “ M. Gerhardt has endeavored to show that ina reg- 
ular notation, the number of atoms of each element ought to be a pair, and that 
moreover in those combinations which do not contain azote, the number of atoms 
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two. ‘The reason of this will appear if we conceive the equiva- 
lents of the elements like those of their compounds, to be repre- 
sented by 2 volumes; we have then, 
Hydrogen, . ‘ H, 
Hydrochloric acid, . HCl 
Water, . H,O 
Carbonic acid, ‘ co, 

“The molecules of hydrogen, of chlorine and indeed all the 
diodides, are formed of two atoms which constitute a homogene- 
ous combination, (HH), (C1 Cl), (MM), etc. ‘These in the pres- 
ence of each other can undergo a double decomposition or mu- 
tual substitution and form a heterogeneous combination.” 

“ (HH) +(Cl Cl)=(HC1)+(Cl H) 
(MM) +(Cl Cl)=(MC1)+(Cl M). 


of hydrogen should be divisible by 4. In searching to explain thefintroduction of 
azote into organic bodies, I have been led to complete the rule of M. Gerhardt 
and to apply to azotized compounds the following proposition. ‘ Jn all azotized 
substances, represented by 4 volumes, the sum of the atoms of hydrogen and azote 
is always a multiple of 4.’ 

From this proposition the following corollaries are deducible : 

« If the hydrogen becomes 0, the number of the atoms of azote is a multiple 
of 4. 
2d. If the azote becomes 0, the number of the atoms of hydrogen is a multiple 
of 4.—{Gerhardt.) 

3d. If the organic substance contains phosphorus or arsenic in place of azote, 
the same rule is observed. 

4th. The halogen bodies (Cl, Br, I,) oq | be substituted for the hydrogen, but 
the sum of the azote, the hydrogen and the halogen bodies is still a multiple of 4; 
it results from this that an organic substance cannot combine with two, six or ten 
volumes of chlorine, bromine, etc. 

5th. The metals which form oxyds (R, O) corresponding to water (H, OQ), also 
replace hydrogen, and observe in their combinations the same rule. 

6th. The metals of the oxyds, Ry, O; (Ry OQ; in the ordinary notation), do not 
replace hydrogen, equivalent for equivalent; and it follows that in all the combi- 
nations which correspond to these oxyds, the suin of the atoms of hydrogen, of 
the metals, of azote, etc., is not divisible by 4.” 

“In a notation which corresponds to two volumes, the preceding numbers must 
be divided by 2. On account of the simplicity of the formulas, I give preference 
with M. Gerhardt to this second notation. Qur two propositions then unite into 
the following. 

In all organic substances, the sum of the atoms of the hydrogen, azote, phospho- 
rus, arsenic, the metals and the halogen bodies, ought to be divisible by 2.” 

In regard to the truth of this law, it is to be remarked that among the hundreds 
of combinations where our position and equivalent is well determined, there is not 
a single exception, and that the few apparent ones principally among the organic 
alkaloids, have nearly all been explained by new and carefully conducted analy- 
ses, which have shown in their formulas a perfect conformity. 

The fifth corollary may be made to include the sixth, by asimple hypothesis, 
which M. Laurent has proposed in the Reowe Scientifique. As M db, corresponds 


to 3H, O, and consequently M, to H,, it is obvious that Mj—H ; and regarding 
the metals in these oxyds as uniting in two-thirds of their ordinary Te 
they will no longer be exceptions, but will be included in the fifth corol 

this Journal for Se 


ary. See 
pt., 1847." (Review of Gerhardt.) 
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“'The molecules of the monasides may also divide in two, but 
the half of the molecule does not necessarily require a comple- 
mentary half to form a combination. This half can unite itself 
with an entire diodide. (HH) +(HH)+(00)=(HH)O+(HH)O, 
or with an entire monaside, (CC) +(CC)+(O00) =(CC)O+(CC)O, 
or with the half of a monaside, (CC)+(00)=(CO)+(CO).” 

“Tf instead of taking one volume for some bodies, two for oth- 
ers and four for others as is ordinarily done ; or if in place of ta- 
king with M. Gerhardt one volume for simple bodies and two for 
compounds, we represent all bodies whether simple or compound 
by one volume, we have a much more regular notation and one 
which taken in connection with the preceding ideas, enables us 
to represent the formulas of all bodies, without employing frac- 
tional numbers.” 

“We admit that each molecule of the simple bodies is at least 
divisible into two parts which we designate atoms ; the molecules 
can only be divided in case of combination, we have then 

Oxygen, . O,=2000. . 
Hydrogen, : H,= 125 . 1 vol. 
Water, .H,O=-1125 .  Lvol. 
Hydrochloric acid, HCl =227-0 1 vol. 

“ Each letter O, H, Cl represents a demi-volume or demi-mole- 
cule or one atom. The formula of all these bodies indicates im- 
mediately the condensation. In no case do I change the notation 
of M. Gerhardt. 

“'The atom of M. Gerhardt represents the smallest quantity of 
a simple body which can exist in a combination. My molecule 
represents the smallest quantity of a simple body which can be 
employed to effect a combination, a quantity which is divided in- 
to two parts by the very act of combination. For example, Cl can 
enter into combination, but to effect this it is necessary to employ 
Cl?. Ladmit then with M. Ampére the double decomposition 
of chlorine by hydrogen and the divisibility of atoms; I admit 
moreover for hybrids, a divisibility to which I assign no limits.” 

“From my propositions a curious consequence is deducible ; 
M. Gerhardt has remarked that it is impossible that the nitric and 
chloracetic acids can contain water, because the formulas of these 
three bodies are NHO,, C, HCl, O, andH, 0. It will be seen 
that this difficulty is not avoided by adopting the ordinary formulas, 
N,O,+H,0 and C,Cl, O,, H,O, for it will then be necessary to 
represent water by H, O,.” 

“T believe that we may go farther and not only say that the 
hydrogen is not combined with oxygen, in the nitric acid, but 
that it is combined with azote, the two atoms of these bodies 
being complementary to each other. 

Taking one volume which for the simple bodies represents one 
molecule or two atoms: 
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Oxygen, . ‘ (OO) =1 vol. 
Hydrogen, . ‘ (HH)=1 vol. 
Chlorine, . (Cl Cl)=1 vol. 
Hydrochloric acid, (HCl)=1 vol. 
Hypochlorous acid, . ‘ ‘ (Cl H)O=1 vol. 
Chloric acid, . ‘ . (CIH)O*=1 vol. 
Phosph. Hydrogen, . ° . (PH)(HH)=!1 vol. 
Hypophosphites, . (PH)(HM)O, =1 vol. 
Phosphites, . .  (PH)(MM)O,=1 vol. 
Phosphates, (PM) (MM)O, =] vol. 
Aceticacid, .. C,(HH) (HH)O, =1 vol. 
Acid chlorinated, . C,(HH)(HCi)O, =1 vol. 
Acid bichlorinated, C,(HH) =1 vol. 
Acid trichlorinated C€,(HC1) (Cl ClO, =1 vol.” 

This last hypothesis I present as one of the deductions of the 
author from his views, but it seems to me hardly warranted. The 
following application of the idea of the binary arrangement of at- 
oms to the explanation of the affinities exhibited by bodies in the 
nascent state, is very beautiful and ingenious. 

“If we place together two free molecules of bromine and hy- 
drogen (BB’) and (HH), the affinity of B for B’ and of H for H’ 
will perhaps be sufficient to oppose the combination of B and B’ 
with H and H’, but if only B and H were present, these two at- 
oms not having to overcome any affinity would readily combine. 
This is what takes place, for example, if hydrogen is in the nascent 
state, as when we decompose hydrochloric acid by a metal, for 
we have HCI+M=CIM+H, which tends to reconstitute itself 
into a binary molecule by combining either with bromine or anoth- 
er molecule of hydrogen.” “ With sulphuric acid SH, O, and 
a metal, the reaction is the same and the hydrogen is nascent or 
atomic, for it first forms an acid salt, eliminating H and not (HH); 
when the acid salt is formed, the second atom will be in its turn 
disengaged.” 

The binary molecule of the metals, hydrogen, chlorine, bromine, 
&c., will be seen to be the type of an immense number of com- 
binations embracing the various alloys and amalgams, the hydra- 
cids like hydrochloric acid and their corresponding salts and such 
compounds as Cl Br and Cl I. The compound represented by 
ICI, is referable to a triple molecule of these elements represented 
by H6 or (HHHHHH); to this same type belong the perchlorids 
of antimony, arsenic and phosphorus, while the corresponding 
trichlorids form a double molecule. In all of these it will be ob- 
served that the molecular composition is preserved inviolate, all of 
the inorganic compounds into which the second group of ele- 
ments enter, furnish a sum of atoms divisible by 2. In the ox- 
ygenized bodies on the contrary, we have a type which is compo- 
sed of three atoms. M. Laurent’s law is thus seen to be equally 
applicable to other compounds, than those denominated organic. 
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I have thrown out a few ideas suggested by this memoir of M. 
Laurent, and have at the same time pointed out the basis upon 
which it appears to me a true natural system of chemical classi- 
fication can be founded. Imperfect as they are, I hope they may 
not prove unworthy of the consideration of scientific men, and 
tend to forward the progress of chemical philosophy. 


Arr. XIV.—Upon the Influence of Color on Dew ; by Prof. 


Joun Brockvessy. 


In those beautifully accurate experiments, from which Dr. 
Wells derived his theory of dew, the influence of various mate- 
rial properties, in determining the amount of moisture deposited 
upon bodies, under like exposures, is clearly and satisfactorily un- 
folded. We are however left to regret, that this sagacious ob- 
server did not illustrate the effect of color, by a full course of ex- 
periments. 

This subject indeed was not entirely omitted. In four out of 
five experiments, made with parcels of black and white wool, 
alike in size and weight, he discovered that the former had gained 
a little more dew than the latter; but as the fibres of the white 
wool were somewhat coarser than those of the black, he accounts 
for the entire difference in the quantities of moisture from this 
circumstance alone. 

At another time he exposed a piece of pasteboard covered with 
white paper, and close to this a second piece, similar in every re- 
spect to the first, covered with paper blackened with ink. In the 
morning he beheld hoar-frost upon both the cards, but the black 
surface appeared to have gained a greater quantity than the white. 
A doubt however rose in the mind of the observer upon this 
point, inasmuch as from the contrast of color the amount of hoar- 
frost might have been apparently greater upon the dark than upon 
the light surface even when no real difference existed* in favor of 
the black. 

Influenced by certain views in regard to the effect of the chem- 
ical constitution of bodies in modifying radiation, Dr. Welles pur- 
sued this inquiry no farther. 

The subject here rested until the year 1833, when Dr. Stark of 
Edinburg instituted a series of experiments to determine the in- 
fluence of color upon heat, odors and dew.t ‘Two experiments 


* This appearance I have frequently observed, when the amount of dew upon 
the white exceeded that upon the binok. 

t In 1835, Prof. Bache of the University of Pennsylvania, investigated the influ- 
ence of color upon the radiation of non-luminous heat. His experiments were 
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only were made upon the latter. Four parcels of wool of differ- 
ent hues were provided—viz: black, dark green, scarlet and 
white; each weighing 10 grains. On the night of the 13th of 
January, the first, and the last two were exposed upon the leads 
of a house, and a few nights afterwards all the colors were sub- 
jected to the same exposure. The results were as follows: 
Grains. 
The Black gained 32 
First Experiment, Scarlet “ 25 
White “ 20 


The Black gained 10 
Second Experiment, Dark Green “ 95 

Scarlet 

White 

These investigations are considered by the author as decisive 
of the point in question ; and as establishing the fact, that dark 
and sombre hues are more favorable to the deposition of moisture, 
than those which are light and brilliant. 

These deductions, however, appear to me inconclusive, for 
several reasons. First, because in this research the utmost deli- 
cacy of investigation is required, and it is almost, if not absolutely 
impossible, even with the nicest care, to guard against the op- 
eration of known causes, which, unless entirely excluded, will 
produce a perceptible difference in the results. 

Now we are not informed by Dr. Stark, either in respect to the 
uniformity of fibre in the wool employed, or as to the size of 
each parcel. A dissimilarity in either particular would cause a 
difference in the amount of dew deposited. Moreover, on a sub- 
ject like this, it is manifestly unphilosophical to infer a general 
law from two experiments. 

With the view of satisfying my own mind upon this point, I 
made, during the summer of 1846, a number of experiments, the 
details of which are presented in the following pages. 

The material employed for the collection of moisture was fine 
flannel. Having procured a white strip of an even texture, I cut 
it into six portions, and caused five to be dyed, each of a different 
ent color; viz., red (redwood), yellow (quercitron), green (fus- 
tic and indigo), blue (indigo), black (logwood). ‘These six 
pieces, apparently all equally napped, were next cut to exactly 
the same size, and weighed in a delicate balance. A want of 
uniformity in weight was detected to the extent of a few grains. 
This source of error I endeavored to remove, by placing upon the 


far more numerous than those of Dr. Stark, and the results he obtained entirely 
opposite. 

regret that [ did not enjoy the pleasure of perusing his highly instructive 
paper upon this subject, until my experiments were closed. 


i 
a 
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different portions of flannel, shreds of the same material, texture, 
and color, until the weights were equalized ; and before every ex- 
periment this precautioa was taken, the same shreds as far as pos- 
sible being always employed. By so doing uniformity in weight 
was attained, without increasing the extent of exposed surface ; 
except what was due to the thickness of the shreds. And the 
effect of this is rendered inappreciable, since it is obvious that its 
slight influence in increasing the amount of dew is checked, and 
probably annihilated by two opposing causes. 

For the shred being raised by its thickness above the surface 
of the larger piece, partially shelters the contiguous threads of the 
latter, and thus in a very minute degree arrests their radiation, 
and diminishes their quantity of deposited moisture. Still fur- 
ther, as the thickness of the flannel is doubled where the shreds 
are placed, there here exists, comparing such spots with those not 
so covered, twice the quantity of matter under very nearly the 
same exposed surface : acircumstance which would retard the 
diminution of temperature, and the contraction of dew. I there- 
fore judge that these antagonist influences may be regarded in 
their effects as neutralizing each other, and that no sensible in- 
crease or diminution, in the amount of dew contracted, can re- 
sult from the superposition of the shreds as above detailed. I 
thus obtained a uniformity in material weight, effective surface, 
fibre, and with the exception of a very small variation, in texture ; 
for I attribute the variations in the weight of the several colored 
pieces to the greater density of some of the threads in one flannel, 
compared with those of another. The only known difference 
then existing was color. 

The place of exposure was a plot of closely shorn turf in the 
midst of a garden, removed from trees and buildings. In six out 
of the eleven experiments, detailed in table A, the flannels were 
placed upon the turf itself, and in the remaining five upon a 
smooth board, elevated upon blocks of wood, six or seven inches 
above the turf. In every case the pieces were arranged side by 
side, without any regard to color in their collocation, and the in- 
vestigation was conducted mostly on tranquil nights ; so that the 
variations in the deposition of moisture, arising from a body being 
ss to the windward or leeward of another, were thereby 
avoided. 


Table of Averages. 


{Average gain in Do. in the first)Do. in the se-|Do. in the last)Do. in the last 
_ jul experiments. | four. cond four. four. | three. 
47-50 30°25 
47°25 29-75 
46° 27-50 
44:37 29-12 
43°25 27-75 


| 
| 
| 
| 
| 
| 
| 
| : 
Yellow, . | 
} Red, 
iGreen, . . 
Black, . . 
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Black. 
Red. 
Green. 


2d Exp. 


Red, Yellow, White. 


Green. 
Black. 
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Exp. 
hite. 
Red, Yellow. 


Green. 
Black. 


Sth Exp. | 


6th Exp. 


White. 


Yellow. 


“Yellow, Red. 


8th Exp. 
Yellow, White. 


Green. 


Green, Black, White. 
Red, Green. 


Black. 
White. 
Black, Red, Yellow. 
Green. 
Blue. 


Red, Black. 
Green, Red. 
White, Green, Yellow. 
Black. 


Exp. 
White. 
Yellow. 
Red, Green. 
Black, Blue. 


A. 


2d.—July 10th. 
xp ry | Dew 
urface. | weight. gained. 
inches. Ts. | 

2 


| Ist.—July 9th. 


3d.—July 11th. 
D De 
weight | 
inches. | grs. gre. 

5 53 32 

“ 34 

28 

33 

6th.—July 17th. 
xposed) Dry | Dew 
surface. |weight g 
inches. | grs. | 


1485 4 


“ se 


weight./g 


grs. 
52 


inches. 
17-5 


Red, 
Yellow, 
Green, 
\White,. . . 
| 4th.—July 14th. 15th. 
'Exposed| Dry Exposed, Dry | Dew 
surface. |weight, urface. weight.|gained 
inches. | grs. inches. gis. grs. 
17-4 17-4 | 53 
“ 54 
53 
52 
58 
7th.—July 21st. 8th.—July 24th. 
| Exposed Dry | Dew = Dry | Dew 
surface. weight. | weight. gained. 
inches. grs. inches. | grs. 


14°85 | 44 42 
“ 


“ 


Dew 
lgained. 


~9th.—July 28th. 
Exposed) Dry Dew 
surface. |weight. gained, 
inches. 
14-85 
“ 


10th.—July 2th. 
Exposed | Dr Dew 
surface. weight. gained. 
inches. grs. 
14-85 42 


weight. 
grs. 


+ 
‘5 


* On account of an unavoidable delay, the blue surface was not procured, until most 
of the experiments had been made. : 


Seconp Series, Vol. VI, No. 17.—Sept., 1848. 24 


|| 
’ 
, Yellow, White. | Yellow. 
ed. 
Black. 
Green. 
Yellow. 
| | 
| |surface. | 
2 46 
“ 44 
| | 44 
“ “ | 44 
Black, 17-5 “ 33+ « | 18 
« « “« | 49 « | 35 “ | 194+ 
11th.—Aug. 4th. 
| Exposed Dry 
surface. gained. 
inches. rs. 
Red, . 14-85 44 31 
Yellow, “ “ “ “ 32 
Green, . “ “ “ 
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With the view of discovering, whether these varying results 
were the legitimate effects of color alone, unconnected with other 
causes ; I cut a piece of fine, evenly wove, yellow flannel into 
four portions, and prepared them in the same manner as in table 
A. I thus obtained as far as possible, uniformity in every dis- 
cernible particular. The place of exposure was the same, and the 
like precautions observed, as in the first series of experiments. 
The following are the results of four trials, the first two being 
made upon the grass, the last two upon the elevated board. 


Taste B. 
July 15th. » July 17th. | July Qist. 


>) 
s 
2 —_ 


Dew 


|weight 
he 
Exposed. 
surface. 


gained. 
|Dry 
| 
|Dry 


5 Exposec 
jsurface 
|Dry 
|\weig 


3 


for 


| 


By recurring to table A, it will be seen, that the amount of 
dew gained by the yellow and white is greater than that acquired 
by the black, both in the general and particular averages, and 
when single experiments are compared, the gain of the yellow 
exceeds that of the black in every case ; the highest being one- 
seventh of the quantity deposited upon the yellow. In like man- 
ner the white preponderates over the black in ten out of eleven 
instances, and in the eleventh their gain is alike. The greatest 
gain, being one-eighth of the moisture contracted by the white. 
The green possesses likewise an advantage over the black in every 
average ; but the red does not ; while in the comparison of sin- 
gle experiments they follow no law, at one time falling below the 
black, and at another ranging as high as the white and yellow. 

The average of the blue is the least of all in the last three ex- 
periments, and sinks below the black in every instance in respect 
to the quantity of deposited moisture. The results of this in- 
vestigation point to conclusions at variance with the commonly 
received opinions in regard to the radiation of heat as modified 
by color, and are directly opposed to the experiments of Dr. 
Stark. But are these variations in the amount of dew contracted, 
to their full extent, the legitimate effects of difference in color ? 
The details given in table B, throw light upon this question. 


aT zi 
| &S 
3 
hes. ers. tir 
. 
U, | 33 “ | 
Average of four experiments : 
| . . . . . . . . 350 
i 


Prof. J. Brocklesby on the Influence of Color on Dew. 183 


Notwithstanding every precaution to obtain uniformity in all es- 
sential particulars, the four exposed surfaces contracted unequal 
quantities of dew ; the difference between the extreme averages 
being 25°5 grs. —23°5 grs.=2 grains in four experiments. The 
difference of the extremes in the first, second, and last four ex- 
periments, as given in table A, is as follows : 


grs. 
First four, ‘ ‘ 47°35 
Second four, ‘ 39° — 36-62=2:35 
Last four, 30-25 — 27-50=2:75 


From this it is obvious, that the differences in the amount of 
deposited moisture, developed in the first course of experiments, 
were not fully due to the influence of color. Latent causes also 
conspired to produce these discrepancies, and the extent of their 
influence is eliminated by the second series of experiments. If 
this is represented by the difference between the extreme averages, 
and this quantity subtracted from the corresponding differences in 
table A, the remainder are represented by the following weights, 
2-25 grs., ‘38 grs., ‘75 grs.; residual phenomena, which may be 
attributed, either to the influence of color, or considered as the 
sum of those errors of experiment, to which all human investi- 
gations are subject. 

In table B, it will be observed, by comparing R, 8, T, and U, 
with each other in the several experiments, that the amount of 
moisture deposited follows no rule, each surface in its turn ranging 
from the highest to the lowest point of the scale. Such fluctua- 
ting results must be the effects of predominating inconstant cau- 
ses. ‘The same fact is discovered, as before stated, in the first 
series of experiments, upon comparing together the red, green, 
and black. Here if color has any effect, it is entirely disguised 
by the prevalence of more potent fluctuating influences. The 
invariable superiority however, maintained by the yellow and 
white over the black, indicates the existence of one or more fixed 
operating causes, not visiting one surface to-night, and another the 
next ; but attached to their own particular surface. 

The only assignable, constant causes, exclusive of coloring 
matter, are the differences in the density of the threads composing 
the surfaces, (to which allusion has been made,) and color. But 
the first cause existed in the second series of experiments, and 
was unable to preserve any regularity in the variations. More- 
over, between the black and white even this difference in the 
density of the thread scarcely existed, inasmuch as the equal 
surfaces of the black and white weighed very nearly the same, 
before any shreds were superadded. Under this view of the 
subject therefore, color alone would appear to have operated in 
producing the constant differences observed in the amount of de- 
posited moisture as recorded in the first table, had the investiga- 
tion been confined to the first course of experiment. But the 
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results of subsequent observation, detected this fallacy ; for in 
the perusal of the following pages it will be seen, that where dif- 
ferent coloring matter was employed, the white and yellow main- 
tained no such superiority in the scale of colors. 'The material 
of color therefore is not to be disregarded in this enquiry. 

In the further prosecution of this investigation, five small pie- 
ces of plate glass were procured, cut from the same strip of equal 
size, their weights being rendered alike by the addition of small 
fragments from the same plate. They were next painted on one 
side with water-colors, as follows: 


| Gamboge. Yellow. 
Prussian Blue and Gamboge. Green. 
India Ink. Black. 
Flake White. White. 
Prussian Blue. Blue. 


Nos. 


| 


| 
| 


In every color the t was not spread quite uniformly over 
the surface, it being found impossible to blend the shades into 
one unvarying tint. 

The plates were placed side by side upon a board, and expo- 
sed, in the first and second experiments, upon the roof of a house, 
and in the third upon an open grass plot. After each experiment, 
if any defect of coloring appeared, the plates were retouched. 
The results were as follows: 


Aug. 18th.) 13th.) 3d. —Aug. 14th. 


posed 
surface. 


Exposed 
surface. 


gained. 


Dew 


| 
| 
| 


pwts. grs. 
9 145 


Ex 


Yellow, 
Green, 
Black, 
White, 
Blue, . 


=) 


WIAD HS 


Arranging the colors according to the quantity of dew gained, 
the following orders are obtained : 


Ist Exp. i Sf Exp. 3d Exp. 
White. Green. White, Bluee 
Yellow, Green, Blue. Black. Yellow, Green. 
Black. Yellow, Blue. Black. 
White. 


The average gain of the several colors, arranged as above, is 
seen in the annexed. scale. 


, White, 
Black, 


fl 
h 
| a 
| 
f 
| 
| | | 
| 
: 
. . | 135 | 5-06) 9 14:5) 65 9 145) 
| “ “ 5-5 “ | “ «6 
. . . . 83 | 
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It is impossible from these results to detect any controlling in- 
fluence in color, but the fact, that the least amount of moisture 
was gained by the black, in two cases out of three, and that it 
holds the lowest rank in the table of averages, is not in accord- 
ance with the experiments of Dr. Stark. 

Six white pasteboard cards were next taken, belonging to the 
same pack, and presenting the same extent of surface. They 
were equalized in weight in the manner before mentioned, and at 
first painted on one side as follows: 


Card | Substance. Color. 

Gamboge. Yellow. 

Prussian Blue and Gamboge. Green. 

+s Natural color of the hite. 

| Prussian. Blue. | 


Thus prepared they were exposed on the grass plot, during five 
nights, upon the same board employed in the last experiments ; 
and after each trial the cards were carefully weighed and equal- 
ized. At the close of the third trial, they were each painted on 
the remaining side, the colors being interchanged in the follow- 
ing manner.—B, red; A, yellow; F', green; E, black; C, blue ; 
and D, being turned over afforded a white ground. 

In the fourth and fifth trials, these second surfaces were ex- 
posed. The table below presents the results of this investigation. 


Ist.—Sept. 3d. 2d.—Sept. 10th. 15 
| = | Ze = = 2 
| SE SE | SS 168 
33 pwis. grs. grs. finches. pwts. grs.) inches. pwts. ars. grs. 
A. Red, . 2 9 2 20) 10 $1233) 2 21) 
“ 
“ 
“ 


4th.—Sept. 22d. Sth. —Sept. 24th. 


; 
4 
inches. pwis. grs. | grs. inches. pwts. grs. 
Red 12:33 2 23; 15 12:33 2 


“ “ 17 “ “ 


| 
| 
B 
A. Yellow, 
D. White, “ “ 17 “ “ “ 
Cc. Blue, 3 “ “ 18 
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Colors arranged according to the amount of dew gained : 


Ist Ex. | 2d Ex. | 3d Ex. 4th Ex. l 5th Ex. 5 sere. 


! 
Blue, White. ‘Blue. Blue Blue, Green. ‘Blue, 
Yellow, Green, 2 Green, Yellow, Yellow, White. Yellow, White. White, 166 
Black, White. Green, White. Yellow. Yellow, 16-2 

Red. lack ‘Black. Green. Green, 16: 
‘Red. Black. Black, 15-4 
Red. —_|Red, 142 


It is seen in the experiments just detailed, that among the differ- 
ent colors the blue and red alone follow an invariable order; the 
former always occupying the highest and the latter the lowest 
rank ; and that this is true notwithstanding the cards were changed 
after the third trial : a fact which shows that this law follows the 
pigment and not the card. But does the law attach to the color 
or the coloring matter. The latter appears to be the case. In Prof. 
Bache’s essay on the influence of color upon radiation, a list is 
given of twenty-five substances, arranged in the order of their ra- 
diating powers. Prussian blue ranks the second, indigo the eight- 
eenth, and vermilion the fifteenth. Prussian blue therefore, ra- 
diating more than vermilion, should contract more dew as accords 
with the fact. But it is evident that this effect is produced by 
the material of the pigment and not by the color, inasmuch as 
indigo has a less radiating power than vermilion, and consequent- 
ly it would give but comparatively little dew. A fact which is 
shown in Table A, where the blue ranks very low in the scale of 
colors. 

The results developed in these investigations afford no support 
to the assertions of Dr. Stark, that dark colors are more favorable 
than light to the deposition ‘of dew ; but, to their full extent, 
lead to the inference that color has no controlling power in this 
particular. 

It is with much satisfaction that I have perceived the results of 
my humble researches, to accord with those, which Prof. Bache 
deduced from his elaborate investigations; wherever a compari- 
son could be made. Thus with him I find, that color is not a 
determining quality in the radiation of non-luminous heat, that 
vermilion possesses a low radiating power, and that while Prus- 
sian blue possesses this property in a very high degree, indigo 
ranks amid the lowest on the scale. In Prof. Bache’s experi- 
ments the rate of cooling was the Jest of the radiating power, in 
those just detailed, the amount -f dew is the criterion. Now, 
without asserting that the non-influence of color upon radiation 
is fully established, it is certainly a circumstance worthy of con- 
sideration, that two independent modes of analysis have led to 
the same conclusions. 


| 
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Art. XV.—A new Method of extracting Pure Gold from Alloys 
and from Ores; by C. 'T. Jackson, U.S.G.S. 


Tue following method of obtaining pure metallic gold in the 
form of a spongy mass has been practised by me for several years, 
and no account of the process has, to my knowledge, hereto- 
fore been published. It is very useful to the chemist and to the 
manufacturer, and is more economical than any other method 
that I am acquainted with. 

After separating the gold from silver by means of a mixture of 
nitric and chlorohydric acids as is usually done, the solution con- 
taining gold and copper is to be evaporated to small bulk and 
the excess of nitric acid is thus driven off. . 

A little oxalic acid is then added and then a solution of car- 
bonate of potash sufficient to take up nearly all the gold in the 
state of aurite of potash is gradually added. A large quantity 
of crystallized oxalic acid is then added so as to be in great ex- 
cess and the whole is to be quickly boiled. All the gold is im- 
mediately precipitated in the form of a beautiful yellow sponge 
which is absolutely pure metallic gold. All the copper is taken 
up by the excess of oxalic acid and may be washed out. 

Boil the sponge in pure water so long as any trace of acidity 
remains, and the gold is then to be removed from the capsule 
and dried on filtering paper. It may be pressed into rolls, bars or 
thin sheets, by pressing it moderately in paper. I have made 
several useful applications of the gold sponge thus prepared, and 
had a tooth plagged with it in October, 1846, to which purpose 
it is well adapted. 

By moderate pressure, the spongy gold becomes a solid mass 
and burnishes quite brilliantly. 

The jeweller or goldsmith will find spongy gold to be quite 
convenient when he requires it for a solder, and it is a convenient 
form of the metal for making an amalgam for fine gilding. I 
have used it for some years in soldering platina, and prefer it to 
the filings or gold foil for that purpose. This method of sep- 
arating fine gold from coarse, is very simple, and cheaper than 
the usual processes. It is applicable in the separation of gold 
from ores that may be treated by acids, and is vastly preferable 
to the method commonly used by chemists and assayers. 

When making oxyd of gold for dentist’s use, the chemist will 
find that oxalic acid added to his potassic solution, will at once 
recover all the gold that is dissolved in an excess of the alkaline 
solution.* Many other applications of this very simple method 
will occur to chemists and artisans. 


* Much gold is lost by the usual method of preparing the oxyd. 
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Art. XVL.—Discovery of Tellurium in Virginia; by C. T. 
Jackson, U.S.G.S. 


Farty in May last, Mr. Knowles Taylor of New York gave 
me two specimens of native gold, in mica slate rock, from an au- 
riferous vein recently discovered in Whitehall, near Fredericks- 
burg, Va. In one of the specimens I observed a considerable 
mass of a splendent foliated and sectile mineral, of the color of 
antimony, which I recognized as an ore of tellurium. The gold 
was imbedded in a mass of it, and it was also observed to exist 
disseminated through the rock in shining metallic leaves. On 
submitting this mineral to analysis, I discovered that it wasa 
telluret of lead and gold or foliated tellurium ore. In the open 
glass tube before the blowpipe, telluric acid sublimes, and con- 
denses in the cooler part of the tube in a yellowish white film 
which melts into drops. A little greyish sublimate also deposits, 
which is metallic tellurium. The residual matter, cupelled on 
mica, gave a well characterized glass of litharge, and a minute 
globule of pure gold. This interesting mineral has not, I believe, 
been heretofore discovered in the United States, and it is ex- 
tremely rare in Europe. It had been mistaken for sulphuret of 
molybdenum, and was considered to be of no value. That error 
should be corrected, for it is not only valuable as an extremely 
rare mineral, but since, as I am informed, it occurs in abundance 
in the Virginia mine, it should be saved and wrought for gold, in 
the same manner as is practiced in the tellurium and gold mines 
of Transylvania. It is very easy to expel the tellurium by heat, 
and then the gold may be obtained by the usual processes of 
amalgamation by mercury, and discharge of the mercury by heat. 
Since I detected the tellurium, I have conversed with T’. A. Dex- 
ter, Esq. of Boston, who has recently visited the mine, and has 
seen a considerable quantity of this tellurium ore in the vein. 
He gave me two very well characterized specimens, which he 
took from the vein in place; so there can be no doubt of its ex- 
istence in a true auriferous vein. 

I announced this discovery at the annual meeting of the Amer- 
ican Academy of Arts and Sciences last month. 

Boston, June 18th, 1848. 
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Art. XVIIL—Upon a peculiar kind of Isomorphism that plays 
an important part in the Mineral Kingdom; by Professor 
Scueerer of Christiania. 


(Continued from p. 73.) 


II. Borares. 
1. Datholite. 


None of the prior formule for datholite agree so well with 
its composition as that brought forward by Rammelsberg, namely, 


2Ca? Si+B? Si?4+3H. 
This formula, however, involves the improbability that the 


boracic acid is here viewed in the light of a base combined with 
the silica. This improbability may however be got over by 


writing the formulaas follows: 3[Ca Si+Ca R]+(R) Si, wherein 
therefore, (R)=3H. 
2. Botryolite. 
Rammelsberg’s formula for this mineral is, 


2Ca? Si+B? Si+6H, 


which admits of conversion to 3[Ca Si+Ca B]+(R)? Si. 


Ill. 
A. Phosphates of Iron. 


1. Vivianite. 


According to Stromeyer’s analysis, the vivianite of St. Agnes 
in Cornwall, consists of phosphoric acid 31-8125, protoxyd of iron 
41-2266, water 27°4843 =99°8934. 

Hitherto all endeavors have been in vain to arrive at a formula 
that would represent in a satisfactory manner the results of this 
analysis by so celebrated an analyst as Stromeyer, and which was 
apparently conducted with such precision. Von Kobell’s for- 
mula, which gives the closest approximation to the result, 


Fe? P +88, requires a composition of phosphoric acid 28°69, 
protoxyd of iron 42-38, water 28-93 = 100-00. 

This differs not immaterially from the result of the analysis, 
and moreover involves a ratio in the quantity of oxygen contain- 
ed in the base, the acid and the water, which in a compound of 
so little complicated a nature can hardly be looked upon as prob- 
able. On calculating the water in Stromeyer’s result as a base 


isomorphous with protoxyd of iron (3H=1Fe) which, after the 
Srconp Series, Vol. VI, No. 17.—Sept., 1848. 25 
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number of proofs we have adduced thereof, we are fully borne out 


in doing, we obtain an oxygen ratio of 17-47 P ; 17°53 (Fe), cor- 
responding with almost mathematical accuracy to the simple for- 


mula (Fe)* P, and in which formula base and acid contain equal 
amounts of oxygen. 
2. Earthy Vivianite, from Hillentrup. 


This consists, according to an analysis of Brandes, of phospho- 
ric acid 30°320, protoxyd of iron 43-775, water 25-000, alumina 
0-700, silica 0-025 = 99-820. 

The oxygen ratio deduced herefrom is as follows: 18°60 : 17:38. 

Deducting the alumina as a phosphate, the ratio becomes even 
more nearly 1 : 1, whence we also obtain for this mineral too the 


formula (Fe)* P. 
3. Vivianite, from Bodenmais. 


Vogel’s analysis gave, phosphoric acid 26-4, protoxyd of iron 
41-0, water 31-:0=98°4. 
If we may rely on the accuracy of this result, it will justify 


the following formula, ( Fe)’ P+5H. 
The oxygen ratio as it may be calculated from the result of 


the analysis, is, 14:79P : 14:00(Fe) : 13:58 
should be 14:00 : 14:00 : 14-00. 

A portion of the water in this mineral is basic, another portion 
exists as a hydrate. ‘The formula thus resulting for the Boden- 
mais vivianite, is precisely similar to that which we obtain upon 
converting, on the principle here involved, the formula of the 
artificially prepared hydrous phosphate of magnesia, which is 
Mg? P +148, whereby we obtain (Mg)' P+5H. 

The corresponding artificial salts of the protoxyd of iron and 
of the protoxyd of manganese, have not as yet been analyzed, 
but without a doubt the same formula is also applicable to them. 
It would however be well to submit the Bodenmais vivianite to 
a further examination in order to ascertain with certainty whether 
in point of fact its composition is different from that from Cornwall, 
which as the two minerals agree in their crystalline form is cer- 
tainly not probable. 

4. Mullicite. 


Thompson obtained for the composition of this mineral, phos- 
phoric acid 26°06, protoxyd of iron 46°31, water 27°14=99°51. 


The corresponding oxygen ratio is, 14-60 P : 14-00 (Fe) : 
13-75 H, which gives as the formula of mullicite (Fe)*P+5H, 
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agreeing with Vogel’s analysis of the Bodenmais vivianite. The 
chemical difference between both minerals would consist there- 
fore merely herein, that in the former a smaller quantity of the 
protoxyd of iron is replaced by water than in the latter. 


5. Vivianite from the Mauritius. 


According to the analysis of Laugier it consists of phosphoric 
acid 21, protoxyd of iron 45, water 34= 100. 
From these numbers we can, it is true, surmise no great accu- 


racy, nevertheless they afford an oxygen ratio of 11-77 P: 
10-25 Fe : 30:11, corresponding approximately to the for- 


mula Fe’ PL 15H, according to which the oxygen ratio should 
be 10: 10:30. In this mineral, therefore, the whole of the 
water appears to exist as a hydrate. The formula however ad- 


mits of being thus written, (Fe)'° P, in which case the whole 
of the water figures as basic. 


B. Phosphates of Copper. 

As oxyd of copper is not isomorphous with magnesia, protoxyd 
of iron, &c., it of course cannot be assumed that three atoms of 
water replace one atom of oxyd of copper. From grounds which 
I will afterwards explain, there is more than a probability that 
two atoms of water can replace one of oxyd of copper. That 
less water should be required to replace one atom of oxyd of cop- 
per than one atom of magnesia, is sufficiently substantiated by 
the different basic qualities of these compounds. In calculating 
the oxygen ratio of the following phosphates and arseniates of 


copper, it is assumed, as yet hypothetically, that 2H =1Cu. 
1. Libethenite. 


The crystallized Libethenite consists, according to Berthier’s 
analysis, of phosphoric acid 28-7, oxyd of copper 63-9, water 
74=100-0. This gives, upon the above supposition, an oxygen 
ratio of 16-08P ; 16:18(Cu), corresponding exactly to the formula 
(Cu)* P, which is the formula of the Cornwall vivianite and of 
the eathy vivianite from Hillentrup. 

2. Phosphorochalcite. 

Rammelsberg calculated from Lynn’s analysis of the phos- 
phorochalcite from Rheinbreitenbach, the formula Cu’ P+5H, 
coinciding completely with the formula here adduced for the 


phosphates. According to the analysis perhaps a portion (though 
for a certainty but a very small one) of the oxyd of copper may 
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be replaced by water, and the formula in consequence becomes 
(Cu P+ 5x, agreeing with the Bodenmais vivianite and mul- 
icite. 
3. Phosphate of Copper, from Ehl, near Rheinbreitenbach. 
This consists, according to Bergmann, of phosphoric acid 
24-93, oxyd of copper 65-99, water 9-06 == 99-98, corresponding 
to the oxygen ratio 13-99 : 13-31Cu : $05; whence we de- 


duce the formula, 3Cu* P+10 x, requiring an oxygen ratio of 
13 ; 13 : 8-66. 
4. Phosphate of Copper, from Hirschberg. 
According to Kiihn, its constituents are, phosphoric acid 20°87, 

oxyd of copper 71°73, water 7-40 = 100-00; whence we obtain 
the oxygen ratio, 

11-69P : 17-66 (R) 

1169 : 17:54 


IV. 


As the relative quantities of the peroxyd and the protoxyd of 
iron have not yet been ascertained with accuracy in scorodite and 
in pharmacolite, no calculations can be here entered upon with 
respect to the formula these minerals would receive, by consider- 
ing their water as a basic constituent. 


A. Arseniates of Earths. 


Picropharmacolite. 

The analysis of Stromeyer gives arsenic acid 46-971, lime 
24-646, magnesia 3°223, oxyd of cobalt 0-998, water 23-977 = 
99-815, corresponding to— 

16-30 As 15-47(R 
1600: ae, 
the formula of vivianite, libethenite, and earthy blue iron. Since 
pharmacolite contains no earth but lime, it is not to be assumed 
that any replacement by water is brought into play in that mineral. 


B. Arseniates of Cobalt. 
Cobalt Bloom. 


According to Berzelius, its formula is Co? As+6H, which, as 
protoxyd of iron and protoxyd of cobalt are isomorphous, and as 


we may make 3H = 1Co, may be expressed likewise thus, 


(Co)5 ‘As, by which it is rendered analogous to the Cornish vivi- 
anite ; and the agreement that has been proved by Gustavus Rose 


(Cu)! 
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to exist between the forms of the crystals of these two minerals, 
would be thus farther borne out. According to Kersten’s analy- 
sis of the cobalt bloom from Schneeberg, the formula for this min- 


eral is however, Co? As+S8H. 
C. Arseniates of Copper. 


1. Olivenite. 

Richardson found the crystallized olivenite to consist of— 
Arsenic acid, ' ‘ 39°9 39°80 
Oxyd of copper, . 56°2 56°65 
Water, 39 3°55 


1000 100-00 
The mean oxygen ratio from these two analyses is— 
13-83 As : 13-04(Cu 
1300, 31300 On)! 
This too is the formula of vivianite and of the other minerals 
cited. It is assumed that 2H = 1Cu. 
2. Euchroite. 
The euchroite from Libethen consists, according to Turner, of 
arsenic acid 32-02, oxyd of copper 47°85, water 8°80 = 99°67. 
From this the following oxygen ratio may be deduced, 11°47 As 


: 12:00 (Cu) : 12-01 H, approaching very closely the ratio calcu- 
lated for phosphorochalcite, and whence may be deduced the for- 
mula, (Cu)s As+5H. In euchroite however, a larger portion of 
the water (about one-fourth of the whole amount) plays the part 
of a base, than is the case in phosphorochalcite. 

3. Copper-foam. 

According to v. Kobell’s analysis, the formula of the diverging 
foliated copper-foam from F'alkenstein, is Cu’ As+ 10H, not ta- 
king into account the quantity of carbonate of lime therein con- 
tained, the amount of which approaches 1 atom. 

4. Erinite. 


From Turner’s approximative analysis of this mineral, its con- 
stituents are arsenic acid 33-78, oxyd of copper 59°44, water 5-01, 
alumina 1:77 = 100-00. Neglecting the alumina, this gives the 


following oxygen ratio, 11-73.As : 11-99Cu : 4-45, whence 
may be deduced the formula, 2Cu* As+5H, or perhaps rather, 


3Cus As+5H. The former requires an oxygen ratio of 11: 11; 
5°5,—the latter of 12 ; 12: 4. 
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5. Copper Mica. 


The composition of the Cornish copper mica, according to 
Chenevix, is arsenic acid 21, oxyd of copper 58, water 21 = 100, 


corresponding to the oxygen ratio, 729 As : 11-70Cu : 18-67 ®, 
which may be likewise thus expressed, 7:29As : 15-00Cu: 
12-07 H, representing pretty closely the formula, 2(Cu)' . As+ 
15, which requires the oxygen ratio, 7°50 : 15-00 : 11°25. 


6. Lenticular Copper. 
Rammelsberg proposes for this mineral, as analyzed by Chene- 


vix, the formula, Cu'* As+30%, which represents very closely 
the result of that analysis, and harmonizes well with the formula 
proposed for the preceding mineral. This formula can be also 


expressed as follows, 4(Cu)'*° As +308. 


V. Sunpuates. 


1. Melanterite. 
According to Mitscherlich, the formula of sulphate of iron is 
FeS+6H. According to Graham, on the contrary, it is Fe S+ 
7H. The former formula, taking 3H = 1F'e, may be converted 


to (Fe)? S, and the latter to (Fe)? S+H. Since protoxyd of 
iron and water appear to exist always in sulphate of iron in de- 
terminate proportions, the former formula, properly speaking, may 


be expressed more correctly thus, Fe* S+2(z)*S, and the latter 
also in the same manner, but with + =. 
2. Expsomite. (Beudant.) 
The formula thereof is Mg S+73, which is convertible to 


(Mg)* S+3, the remarks appended to melanterite being likewise 
applicable in this case. 


3. Goslarite. (Haidinger. ) 
Its formula is Zn S +73, which is equivalent to (Zn)? S+¥. 
4. Bieberite. (Haidinger.) 


The sulphate of cobalt from Bieber consists, according to Win- 
kelblech, of sulphuric acid 29-05, protoxyd of cobalt 19-91, mag- 
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nesia 3°86, water 46°83 = 99°65. This gives an oxygen ratio of 
1739S : 5-74Co and Mg: w, which is convertible to 
17398: 17-66(R) : 588 x, in which case it corresponds very 


closely to the formula, (Co)? S+ x, which requires an oxygen 
ratio of 17-64 : 17-64: 5-88. The formula of the artificial sul- 


phate of nickel, Ni S+7H, may be converted in like manner to 
(Ni)?S+H. 

Kopp has examined a sulphate of cobalt from Bieber, the com- 
position of which differed from that analyzed by Winkelblech. 
It is composed of sulphuric acid 19-74, protoxyd of cobalt 38-71, 
water 41:55 = 100-00, corresponding to the oxygen ratio, 11:828 : 
8-25 Co : 12:31 =, which is convertible to— 

1182S : 12-00Co : 2568 = 

It would be interesting to ascertain whether this bieberite has the 
same form of crystal as that examined by Winkelblech, which 
without a doubt is to be looked upon as the normal salt. 


5. Vitriol. (Haidinger.) 
The formula of sulphate of copper is CuS+5H. Assuming 
that 1Cu may be replaced by 2, this formula is equivalent to 


(Cu)?S+H. Sulphate of copper by this means receives a for- 
mula similar to that of the other sulphates here mentioned, (with 
the exception perhaps of melanterite,) and this harmony appears 
to me to bear out the truth of the assumption I have adopted, 
and this opinion is still farther supported by the formula obtained 
by calculation for the phosphates and for the arseniates of copper. 


6. Basic Sulphate of Copper. 
The oxygen ratio of this mineral, resulting from Berthier’s analy- 


sis, is 9°93S : 13°35Cu : 15-29 #, or ctherwise by conversion, 
7. Sulphate of Alumina. 

The formula of sulphate of alumina, both that which occurs 
native and the artificial, is AlS*+ 18 zz, which expression may 
be thus written, 2(R)?S+.AlS. In the artificially prepared pure 
salt, (R) consists entirely of water, whereas in the natural salt, it 
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contains also minute quantities of solid bases isomorphous there- 
with, as Fe, My, &e. 


8. Alum. 


The alum formula, RS+Al1 83424 H, is convertible to 
3(R)?S+als. 
9. Alum Stone, or Alumite. 
Rammelsberg, from Cordier’s analysis of the crystallized alum- 


ite from Tolfa, attributes to this mineral the formula, (K S +l 8°) 


+3Al w, which involves, as it seems to me, an improbability, 
inasmuch as one portion of alumina and sulphuric acid are there- 
in combined as a neutrai salt, while three times this quantity of 
alumina, in the form of a hydrate, is noways combined with the 


acid at all. Changing the expression of the formula to (R)*S+ 


Al? S2, we get rid of the above improbable ratio. 
It cannot but be noticed that in the formule preposed for the 


different (neutral) sulphates, 1 atom a is always introduced as 


water of crystallization, while six atoms #=2 (R), acting the part 
of a base, are combined with the sulphuric acid. This coincides 
very well with Graham’s well known observation, to the effect 
that these salts by exposure to heat, yield up six equivalents of 
water with far greater readiness than they do the seventh equiv- 
alent, which is not expelled until the temperature is still farther 
raised. Graham termed this last “basic water,” and the former 
water of crystallization. According to my view of the matter, 
this nomenclature would be inverted.* 

At the close of these enquiries, to set about enumerating the 
numerous facts in favor of the notion that water in the mineral 
kingdom, acts extensively the part of a base, seems to me a use- 


* Whether in fact in all the sulphates in question the quantities of the 1: 1 atomic 
bases (Mg, Fe, Mn, Co, Ni, Zn, Cu) are always in definite atomic proportion 


to the amount of basic water [as R : 2(EX)], a circumstance which, as we have 
seen, does not appear to obtain in other minerals (silicates, phosphates and arsen- 
iates), cannot as yet be established for a certainty. But even already from the 
not unimportant discrepancies observable in the results obtained by various chem- 
ists in their analysis of several of these sulphates, it is rendered probable that the 
ratio between the 1 : 1 atomic bases and the basic water is variable. So many oth- 
er circumstances may however be brought here into play, that no direct proof one 
way or another is to be sought for therein. This has engaged me to institute a se- 
ries of experiments directed to the formation of crystallized sulphates in which 


R and (HX) do not observe the definite proportion indicated above. But that such 
sulphates, if indeed they can exist, are formed only under certain peculiar circum- 
stances, is of itself evident. 


| 
| 
| 
| 
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less labor, and one which unless entered upon in detail would 
very likely be imperfect. From all that has been said, it may 
fairly be held established, That 1 atom of magnesia, protoryd of 
iron, protoryd of manganese (probably also) protoryd of co- 
balt, protoryd of nickel and oxyd of zine may be tsomorphi- 
cally replaced by 3 atoms of water, and that 1 atom of oryd of 
copper may be similarly replaced by 2 atoms of water. 'This 
would be the foundation of a new kind of isomorphism which, 
contrasted with that hitherto received (monomeric ), might be term- 
ed polymeric isomorphism. 'There is hardly a doubt but that 
with time, its application will be found more general. 

There occurs to me an opposite remark of v. Bonsdorff, to the 


effect that in hornblendes 3Aj are apparently isomorphic with 


2Si, an opinion which is supported by the analogous examples of a 
similar polymeric replacement mentioned above.* 

That polymeric isomorphism is called into play also beyond the 
region of the mineral kingdom, admits scarcely of a doubt. For 
the present however, I have no time to follow the subject up be- 
yond its actual limits. 

I hold it almost superfluous to remark, that I am far from sup- 
posing that the whole of the formule that I have proposed are the 
correct ones. For a considerable number of the minerals con- 
cerned, especially those with whose composition we are not suffi- 
ciently well acquainted, the formule are given merely as a sugges- 
tion, and further investigation must decide how far I have been 
correct in such cases as those. 

At the conclusion of this article, 1 may be perhaps permitted to 
add a few general remarks that appear to me to be of some im- 
portance, and which are more or less closely connected with the 
subject in hand. 

1. Remarks upon the Zeolites. 


Among all the minerals to which our attention has been direc- 
ted, there is not a single one belonging to the zeolites. This 
group of minerals is distinguished for its amount of water, and is 
not the less remarkable from the total absence of magnesia and 
protoryd of iron by which it is characterized, the very two bases 
which so frequently and with such facility are replaced by water. 
The 1 : 1 atomic bases most usually occurring in zeolites, are lime 
and potash, with regard to which, as far at least as minerals are 
concerned, in which they play a leading part, it would appear 
that they are not replaceable by water. Upon endeavoring to 
treat either in the whole or in part the water contained in zeolites 


* It is possible that the minute quantities of Al and Gr in Schiller-spar (which 


see) may, upon the same principle, admit of a corresponding quantity of Si. 
Seconp Serizs, Vol. VI, No. 17.—Sept., 1848. 26 
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as basic water, we obtain generally speaking, either highly im- 
probable formule, or at least such ones as offer no reason for pre- 
ferring them to those already received. Ina few instances only, 
which will be found below, the results that I have obtained, ap- 


pear to be worthy of notice. 
1. Okenite. 
Ca? Si‘+6Ef may be converted to 3Ca Si+(R) S+3H. 
2. Apophyllite. 
K Si?+8Ca Si+ 16H may be converted to 3R°Si? +2(R)*Si?. 


R here contains K and Ca; (R) on the contrary, the entire amount 
of water. According to this formula however, the quantity of 
water in apophyllite should amount to about 18 per cent, whereas 
both Berzelius and Stromeyer obtained only from 16 to 17 per 


cent. 
3. Analcime. 


wee 


The portion of the formula within the bracket is the formula of 
labradorite. (R) here too contains only water. 


4. Harmotome. 


5. Epistilbite. 
Ca 


Si+3Al may be converted to 


Ca? Si? +2[(R)* Si? Siz]. 
The bracketed portion is the formula of Weissite. The oxy- 
gen ratio of epistilbite, deduced from Gustavus Rose’s analysis 
thereof, is 
30-44 Si : 8-18 Hl : 4-75 Na and & 2:12Ca; 
whereas, according to the formula proposed by me, it ought to be 
30°44 : 8-69 : 4:35 : 2°17, 
agreeing therefore very closely with the ratio deduced from the 
analysis. (R) in this formula comprises the entire soda and the 
whole of the water. 


Na? Si?, 3Al Si? may be converted to 

3[Na Si+.Al Si]+2(R) Si. 
Ba? Si? Si? may be converted to 
Ba? Si? +2Al Si]. 
The bracketed portion of the formula is that of scapolite, am- 

phodelite, &c. 
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Now though there may be somewhat of a probability that some 
of the zeolites contain basic water, yet it nevertheless seems char- 
acteristic of the zeolites in general, that the water which they 
contain is true water of crystallization. 


2. Remarks upon certain Pseudomorphs. 


Not an inconsiderable number of minerals of the most various 
chemical and crystallographic character, such as spinel, garnet, 
augite, feldspar, tourmaline, mica, and so forth, are, as is known, 
met with converted to all appearance into a substance which, ac- 
cording to the external characters that it presents, is termed either 
steatite or serpentine. We are not however by any means well 
informed with respect to their precise chemical nature. 

Had not aspasiolite which externally resembles serpentine very 
closely, been accurately examined by me, nothing would have 
been more probable than holding those crystals, consisting as they 
do partly of cordierite and partly of aspasiolite, for crystals of 
cordierite, partially converted to serpentine, by which the number 
of those peculiar pseudomorphs would have been still farther in- 
creased. Now as it is moreover established that the crystals of 
serpentine met with at Snarum, are by no means pseudomorphs of 
olivine, the inference will not appear too hazarded that, also in 
the instance of some other serpentine and steatitic masses, hith- 
erto held to be pseudomorphs, further investigation may lead to 
precisely analogous results. In spinel, garnet, augite, and so forth, 
a portion of the 1; 1 atomic bases may easily occur replaced 
by water, and without a change in the form of its respective 
crystal being effected, a mineral be formed in its nature approach- 
ing serpentine or steatite. Thus, for instance, spadaite and 
meerschaum, two minerals allied to serpentine and steatite, have 
the formula of augite, with the difference oniy that a portion of 
their bases is replaced by water, in like manner onkosin has the 
formula of labradorite, pinguite that of garnet, pyrargillite that 
of fahlunite,—not to cite other examples. 

It is not any ways intended to deny that true pseudomorphs are 
met with wherein the magnesia plays an essential part. It isa 
long established fact that certain metamorphoses are of very fre- 
quent occurrence where water impregnated with carbonic acid 
has exercised a long continued action upon masses of rock from 
which, in consequence of its solvent properties, it has withdrawn 
certain constituents. This water, thus charged with carbonic 
acid and likewise with other substances, appears however in cer- 
tain cases in its progress downwards, to deposit some of these sub- 
stances again, or rather fo exchange them for others more easily 
soluble in water containing carbonic acid, and by this means to 
give rise to the formation of a particular kind of pseudomorph. 
Carbonic acid water containing carbonate of magnesia in solution, 
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is capable of this action, being able to withdraw from silicates a 
portion of their more easily soluble bases, especially potash, and 
to replace them, at least in part, by magnesia and water. A so- 
iution of carbonate of magnesia in water impregnated with car- 
bonic acid is, as we are aware, distinguished from similar solutions 
of the other earths by its alkaline reaction, and hence it cannot 
but exercise a far more energetic action upon silicate-masses than, 
for instance, a solution of carbonate of lime in water impregna- 
ted with carbonic acid, the action of which is acid. In this re- 
spect the solutions of the alkaline carbonates will naturally dis- 
play the most powerful action, but as one can easily see, they nev- 
er bring about any deposition of substances.* Highly interesting 
proofs may be seen in Norway (in the neighborhood ef Arendal), 
that such a formation of pseudomorphs as is here touched upon, 
or one at least resembling it, does in point of fact occur, and upon 
that I purpose entering upon a future occasion. 


3. Remarks upon certain Petrographic and Geognostic relations. 


When we direct our attention to the formule proposed for the 
micas and the micaceous minerals, it cannot escape our notice 
that in very many of them the same members occur as in the 


formule for feldspar, as for instance R Si, R Si*, RSi* and so 
forth, thus indicating a certain connection between two groups of 
minerals apparently so distinct, and it is this connection which of- 
fers an explanation how it is that these groups of minerals are so 
very frequently met with associated together in crystalline primary 
rocks. The feldspars and minerals allied thereto are, however, 
very characteristically distinguished from the micas and the mica- 
ceous minerals, inasmuch as the first have never taken up water 
into their composition, owing doubtless to their 1 : 1 atomic ba- 
ses, consisting almost entirely of alkalies which do not admit of 
the entrance of water, whereas it would find easier access to the 
micas, which contain magnesia and protoxyd of iron. The 
formula of the mica from Miask, Monroe, and Karasulik, and 
probably from many other localities, is, as before mentioned, that 
of garnet ;—the formula of the Abborforss and Sala micas ap- 
proaches the garnet formula, inasmuch as the members thereof are 


* Besides, the solution of carbonate of lime in water im regnated with carbon- 
ic acid, cannot well deposit anything else than carbonate of lime, either by a dim- 
inution of the free octane acid, or by taking up into solution other substances 
more readily soluble, whereby a portion of the carbonate of lime is, of necessity, 
separated. ‘That carbonate of magnesia, on the contrary, which gives up its car- 
bonie acid more readily, should be thrown down from such a solution rather than 
silicate of magnesia (and water), is far more probable. Besides, we may conceive 
that water which, especially in the case of long enduring action, finds its way in- 
to so many compounds otherwise constituted may, so to speak, pave the way to 
the introduction of magnesia, a body, in acertain point of view, isomorphic 
therewith. 
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similar though otherwise combined. This would go to explain 
the circumstance of garnets occurring imbedded in such numerous 
instances in mica-slate. 

In conclusion, I now come to the question put already at the 
commencement of this paper, how is it then, since aspasiolite and 
cordierite occur close together, that serpentine is not in like man- 
ner associated with olivine? It will be readily conceded that wa- 
ter as well as all the other bases in question, cannot but have been 
present at the formation of aspasiolite and serpentine, (and indeed 
of all hydrous minerals, occurring as admixtures in primitive for- 
mations. But why was it now that that was taken up by the 
serpentine mass so through and through that not even the small- 
est portion of olivine could exist, while cordierite took up water 
only partially, and became thereby converted to aspasiolite ? 
Before replying to this question we must revert to the formula pro- 
posed for these minerals, 


Olivine, R? Si. Cordierite, R Si? +38 Si. 

Serpentine, (R)* Si. Aspasiolite, (R)* Si? +3 Si. 
In olivine, 3 atoms of magnesia are combined with only one 
atom of silica; whereas in cordierite, the same quantity is com- 
bined with fo atoms of silica. Now it is evidently easier that a 
portion of a base shou'd be supplanted by another basic substance 
in a compound of the former kind (a one-third silicate), than in 
one of the latter kind (a two-thirds silicate). Even therefore upon 
this ground it must be easier for water to make its way into oli- 
vine than into cordierite. But that water, at the formation of 
serpentine actually prevented a portion of the magnesia from com- 
bining in its place with silica, is proved beyond a doubt by this, 
namely, that in the Snarum serpentine a mineral occurs inabedded 
in great abundance (hydrotalcite), the constituents of which are 
hydrate of magnesia and carbonate of magnesia. There can 
therefore have been no absence of magnesia at the formation of 
serpentine, and the water, so to speal:, have been thus compelled to 
be taken up by the silica, but the water, in consequence of tts basic 
properties, has in truth surpLantep a portion of the magnesia, 
and BY THAT MEANS RENDERED EVERY FORMATION OF OLIVINE OUT 
OF THE QuEsTION. ‘The water could not exert a similar influence 
upon the cordierite mass from not penetrating it so readily, but 
was principally taken up thereby where magnesia was wanting. 
That this last was the case, or at least that there was no magne- 
sia present in excess, is established by there being in association 
with the aspasiolite and cordierite neither free magnesia nor any 
magnesian mineral capable of giving up a portion of the magne- 
sia which it contains. At the commencement of their formation 
the last thing that could be wanting to cordierite crystals, was 
naturally cordierite mass saturated with magnesia; but as these 
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crystals increased in size the magnesia that was wanting was of 
necessity replaced by water. This explains how it is that the 
central portion of the crystals consist of cordierite, while the parts 
nearer approaching the surface are aspasiolite. Since olivine, 
as we have seen above, cannot be called into existence where wa- 
ter is present, while serpentine for its formation requires the pres- 
ence of water, we are naturally led to the inference that all for- 
mations in which olivine occurs could at their origin have con- 
tained no water, whereas in all those where serpentine is met with, 
water necessarily must have been present. And in point of fact 
the rocks in which olivine occurs are not less by their petrograph- 
ic character than by their position in the series of geognostic for- 
mations, distinctly and thoroughly separated from those in which 
serpentine is met with. The former belong to the basaltic group, 
the latter to the crystalline primary rocks. 


The Chemical Constitution of the Hydrous Carbonates of Mag- 
nesia with reference to Polymeric Isomorphism. (From Pog- 
gendorff’s Annalen, vol. lxviii, p. 376.) 


The different compounds of magnesia with carbonic acid and 
water have hitherto, as we know, been placed in the following 
six categories: (1.) Triply hydrous two-thirds carbonate of mag- 


nesia =Mg*C +3. (2.) Fourfold-hydrous three-fourths car- 
bonate of magnesia =Mg' C*+4H., (3.) Fivefold-hydrous four- 
fifths carbonate of magnesia =Mg* C'+5H. (4.) Triply hy- 
drous, simple carbonate of magnesia =Mg C+3H. (5.) Five- 


fold hydrous, simple carbonate of magnesia =Mg C+5H, and 
(6.) Magnesia alba, which was held to be a mixture of several 


of the above named compounds, more especially Mg‘ C?448 
and Mg C+3H. 

Since ascertaining however that, under certain circumstances, 
water plays a basic part, and this in such a manner that 1 


atom Mg is replaced by 3H, the question arises whether the 
chemical constitution of the whole of these hydrous carbonates, 
when looked upon in this new point of view, may not become 
materially modified. The result upon enquiry instituted in this 
sense, goes to show that the above mentioned compounds, instead 
of being subdivided under six heads, (the sixth of them consist- 
ing itself of compounds incapable of being united under a com- 
mon formula) may very readily be comprised in two groups. 
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First Group. 


1. Triply hydrous two-thirds carbonate = 7 

of magnesia, according to Fritzsche, 32°67 47-23 20°10 
2. Magnesia alba, according to Kirwan, 344 45° 21° 
3. Magnesia alba, according to Klaproth, 33° 40° 27: 
4. Magnesia alba, according to Bucholz, 32> 33° 35: 
5. Triply hydrated, simple carbonate of 

magnesia, according to Soubeiran, . 31°50 29:58 38-29 
6. The same compound, according to 


Berzelius, 31:5 296 38-9 
7. The same compound, according to 
Bucholz, 30° 30° 40: 
The relative quantities of ongm in en compounds are, 
1. 23°73 : 18:28 : 17-87 5. 22°90 : 11:45 : 34-60 
2. 24:72 : 17-42: 18-67 6. 22°90 : 11:46 : 34-62 
3. 23-99 : 15-48 : 24:03 7. 21°81: 11°61 : 35-56 


4. 23°26 12-77 : 31-15 
Looking upon the whole of the water contained in these salts 


as basic, so that one atom Mg may be equivalent to 3H, will so 
modify the ratios of oxygen as stated above, that the oxygen of 
the magnesia becomes increased by the third part of the oxygen 
of the water, giving us therefore, 


23-73C : (182841 17:87) =24-24Mg 
24-72 (17-424! 18-67)=23-65 
23-99: (15-48-41 24-03) =23-49 
2326 (12-7741 31-15) =22-82 
22-90: (11-4541 34-60) =22-98 
22-90: (11-46-41 34-62) =23-00 
2181: (11-614! 35°56) =23-46 


The mean of these seven oxygen-ratios of C : (Mg) gives us 
23°33 : 23°38. 

The quantity of oxygen in the acid is therefore precisely equal 
to that in the base, and consequently these salts, whose composi- 
tion is apparently so different, whose quantity of magnesia varies 
from 47-23 to 30, and whose amount of water ranges between 
20-1 and 40, may be brought under the common formula 


( Mg)? C, and be designated by the general title of semi-carbonate 
of hydro-magnesia. With reference to the causes whence it was 


brought about that the greater or less portion of Mg was replaced 


by ( #), that is 33H, it is worthy of remark, that the salt contain- 
ing the most water was formed at a low temperature (perhaps be- 
tween 0° and 10° centigrade), whereas the salt containing the 
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least water was formed, with the observance of certain precau- 


tions,* at the boiling point. 


This throws out a hint with refer- 


ence to the possibility of obtaining other salts of magnesia as 
well, wherein the quantity of water varies. 


Second Group. 


carbonate of magnesia, according 


1. Fourfold hydrated, three-fourths- 


to Trolle Wachtmeister, 
2. The same compound according 


to Berzelius, 


3. Same compound, 


von Kobell, 


according to 


4. Magnesia alba, according to Berzelius, 


bonate of magnesia, according to 


5. Fivefold hydrated, coding 


Berzelius, 


6. Same compound, according to 


Berzelius, 


7. Magnesia alba, according to Berzelius, 

8. Magnesia alba, according to Butini, 

9. Fivefold hydrated, four-fifths-car- 
bonate of magnesia, according wf 


Fritzsche, 


10. Magnesia alba, according to Bucholz, 
The combinations arrived at by the chemists here named, cor- 
respond to the quantities of oxygen stated below: 


Mean 


27°38 16°80 16°85 
25°92 17:26 17°53 
26°27 : 17-08 17°56 
26°51 : 16°70 18°13 
26°46 16°72 18:13 
26°53 : 16°57 : 18-42 
26:90 16°35 18-48 
26°17 16:64; 18:67 
26°33 16°29 19°30 
25°44 : 16°26 : 20-47 


26°39 16°67 18°35 


c M 


37°66 43°39 18°95 
35°70 44:58 19°72 


36°13 44-12 19-75 
36:47 43-16 20-37 


36:4 43-2 20-4 


36:5 428 20-7 


37°00 42:24 20:76 
36° 43 


36:22 42:10 21-68 


350 42 23: 


This is an approximation to the formula Mg‘ C*+ 43, according 
to which the oxygen ratio should be 26-39 : 17-59 : 17-59. Ap- 
parently, therefore, the water contained in carbonates of magne-' 
sia constituted as above, either does not act the part of a base at 


* See Gmelin’s Handbuch der Chemie, New Edition, vol. ii, p. 224. 
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all, or does so only to a small extent; possibly the latter may 
often obtain with regard to some of the salts quoted towards the 
end of the above group. We have for instance, in the case of 
salt No. 9, the oxygen ratio 26°33 : 16-29: 19°30, whereas it 
ought to be 26°33 : 17°56 : 17°56. Possibly, therefore, in this 


compound 1:27 Mg (that is to say 1756-16-29), are replaced by 


1-742 (namely 1930—17-56), which would be exactly in the 
ratio required. On enquiring how it is that in fourfold hydrated 
three-fourths-carbonate of magnesia, no magnesia, or at least very 
little, is replaced by basic water, the two following circumstances 
offer themselves in reply. 1. The ten salts that we have men- 
tioned were one and all, obtained at a boiling heat. 2. It must 
evidently be more difficult (from the reasons which I have entered 
into in the preceding paper relative to the kindred circumstances 
applicable to aspasiolite and serpentine) for water to find its way 
into a three-fourths-carbonate than into a semi-carbonate and ex- 
pel from thence a portion of the magnesia. 

In addition to the hydrous magnesian carbonates here mention- 
ed, amounting in all to seventeen, which may be ranged in the 
two groups above described, there are other five that have been 
analyzed, one of which however may be omitted here inasmuch 
as prior to its being analyzed (by Dalton), it was dried at a temper- 
ature of 100°C. ‘The remaining four are composed as follows: 
1. Five-fold hydrous carbonate Ms 

of magnesia, according to Fritsche, 23-70 50°91 
2. Magnesia alba, according to 30): 


mann, 
3. Do. do. according to Berzelius, 30:25 36:40 33°35 
4. Do. do. according to Fourcroy, 48° 40- 12: 


The corresponding proportions of oxygen are— 
1. 18460: 918Mg: 45318 
2.1687 :17-42 26°89 
3. 21:99 :1409 29°64 
4, 3489 31548 10°68, 
while the formule resulting therefrom are— 
1. (Mg)? 3. Mg! 
2. (Mg)? C+3H, or (Mg)?C. 4. 3(Mg)C+H. 
The existence of the second and fourth of these salts must, 


until established by more accurate experiments, remain a matter 
of uncertainty. The two compounds alone, the composition of 


which is ascertained with sufficient precision, are, (Mg)? C+2H, 


Mg‘ C2488, the oxygen ratio whereof was, 
Sreconp Series, Vol. VI, No. 17.—Sept., 1848. 27 
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As obtained, Should be, 
18-46C : 18-46 Mg : 17-47 | 18-46 : 18-46 Mg : 18-46H 
21-99C 14-09 Mg : 29:64 | 21-996 : 14-66 Mg : 2932 


The compound ( Mg)? C+2H was obtained from sulphate of 
magnesia by cold precipitation, by means of carbonate of potash 


with an excess of sulphate of magnesia ; the compound Mg‘ C* 
+8, by the evaporation of a concentrated solution of carbon- 
ate of magnesia in water impregnated with carbonic acid at a 
temperature approaching the freezing point. 

The principal inference to be deduced herefrom, is as follows. 
All the hydrated magnesian carbonates hitherto analyzed, when 
made amenable to polymeric isomorphism, may be ranged in two 
classes: 1. Semi-carbonate of hydro-magnesia ; and 2. Four- 
fold hydrated three-fourths carbonate of (hydro-?) magnesia. 
The salts of the first group, generally speaking, are obtained by 
precipitation cold, and those of the second group by precipitation 
at an elevated temperature. In certain exceptional circumstances, 
in connection especially with a depression of temperature, the 
compounds of the first class are enabled to take up two atoms 
more, and those of the second group four more atoms (eight there- 
fore in all) of water of crystallization. 


Art. XVIIL—English Prefixes derived from the Greek ; by Professor 
J. W. Gress. 


Many persons well acquainted with Greek fail to derive the full ad- 
vantage of their knowledge, from not analyzing the Greek compounds 
found in the English language. ‘To such, it is thought, the following 
investigation of the force of the Greek prefixes found in English may 
be of service. An intelligent use of words is certainly desirable for 
every educated person. Something also may be gained by scientific 
arrangement. 

These prefixes, it should be observed, although sometimes employed 
as prepositions with their complements, are originally and properly ad- 
verbs. 

1. Amphi or amphis, Gr. dugi or cugis, Hol. dual, = Sansc. api, 
Lat. ambi, amb, am, an, Old Germ. umpi, Germ. um, Anglo-Sax. ymbe, 
ymb, embe, emb; (connected with Sansc. ubhau, Gr. éugo, Lat. ambo, 
Goth. ba, both.) 

(1.) on both sides ; as, amphibrach, short on both sides, a poetic foot 
consisting of a short, a long, and a short; amphisbena, moving either 
way foremost, the name of an animal so moving. 

(2.) about, around; as, Gr. dugidéo, to bind about. No example 
occurs in English. 


| 
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2. An before vowels, or a before consonants, Gr. &», é, = Sansc. an, 
a, Lat. in, Germ. un, Eng. in and un ; (connected with Gr. évev, Germ. 
ohne, both signifying without ;) denoting negation; as, anarchy, want 
of government; ambrosia, an imaginary food supposed to confer im- 
mortality ; atom, an indivisible particie ; abyss, a bottomless gulf. 

3. Ana before consonants, or an before vowels, Gr. avé, dv, — Goth. 
ana, Germ. an, Anglo-Sax. and Eng. on; (connected with Gr. dvd, 
above.) 

(1.) up, upward ; as, anadromous, running up; anagoge, a leading 
of the mind upward. 

(2.) over, about ; as, anatreptic, overturning. 

(3.) back, in a contrary direction; as, anacamplic, reflected, turned 
back. 

(4.) back, to the original state; as, anatomy, the dissecting of an 
animal body into its constituent paris; analysis, the separation of a 
compound body into its constituent parts. 

(5.) back, anew, again; as, anadiplosis, the use of the same word 
at the end of one clause and the beginning of another. 

(6.) away; as, anachoret, a hermit, recluse. 

4. Anti, Gr. dvti, = Sansc. ati, Lat. ante, Goth. and and anda, An- 
glo-Sax. and and on, Germ. and, ant, ent, Eng. an in answer. 

(1.) before, over against; as, Gr. dvtixecuar, to lie over against. 
No example occurs in English. 

(2.) against, in opposition to; as, antipode, having the feet directly 
opposite ; antipathy, opposite feeling. Also as a preposition with its 
complement ; as, antiasthmatic, good against the asthma. 

(3.) denoting correspondence ; as, antitype,a figure corresponding 
to its pattern. 

(4.) denoting alternation or reciprocity ; as, antiphony, alternate or 
reciprocal singing ; antistrophe, reciprocal conversion. 

(5.) denoting exchange ; as, antiptosis, the exchange of one case for 
another. 

5. Apo, Gr. dad, == Sansc. apa and ava, Lat. ab, Goth. af, Germ. 
ab, Anglo-Sax. and Eng. of. 

(1.) from, off; as, apocope, the cutting off of the last letter or sylla- 
ble of a word; apology, a speaking one’s self off, a defense in words, 

(2.) away ; as, apostrophe, a turning away. 

(3.) out; as, apozem,a decoction; apologue, a saying out, a full nar- 
ration. 

(4.) down; as, apoplexy, a striking down. 

(5.) denoting privation or negation ; as, apocalypse, an uncovering, 
revelation. 

6. Cata, Gr. xard, 

(1.) down, downwards ; as, catarrh, a flowing down. 

(2.) against, as a preposition with its complement; as, catabaptist, 
one who opposes baptism. 

(3.) upside down; as, catastrophe, a turning upside down, over- 
throw. 

(4.) denoting distribution, as a preposition with its complement ; as, 
catamenia, monthly courses. 

(5.) denoting perversion ; as, catachresis, wrong use. 
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7. Dia, Gr. dué,—= Lat. dis; (connected with Gr. dém, Lat. duo, 
Eng. two.) 

(1.) in two, asunder, apart ; as, dieresis, the resolution of a diph- 
thong. 

(2) through ; as, diameter, a line drawn through the center. 

(3.) thoroughly ; as, diagnostic, distinguishing, characteristic. 

(4.) between, denoting reciprocity; as, dialogue, conversation be- 
tween two or more. 

8. Dys, Gr. dé:,—= Sansc. dus, Goth. tus. 

(1.) badly, with difficulty ; as, dyspepsy, difficulty of digestion. 

(2.) denoting want or absence ; as, dysorexy, want of appetite. 

9. Ec before a consonant, or ex before a vowel, Gr. ¢x, ¢, — Sansc. 
wahis, Lat. e, ex, Goth. ut, Germ. aus, Eng. out. 

(1.) out; as, eclogue, a selection; exanthema, an eruption. 

(2.) away; as, eclipse, a failure. 

10. En, Gr. 2v, = Lat. in, Germ. in, Eng. in. 

(1.) in, on; as, enclitic, leaning on. 

(2.) among, as a preposition with its complement; as, endemic, 
among the people. 

{3.) into; as, enallage, the change of one into another. 

ll. Epi, Gr. éai, = Sansc. abhi, Goth. bi, Germ. bei, Eng. dy. 

(1.) on, upon; as, epigram, an inscription. Also as a preposition 
with its complement; as, epitaph, an inscription on a sepulcher. 

(2.) to, unto ; as, epistle, a writing sent to a person. 

(3.) in addition to; as, epilogue, a conclusion. 

12. Eu, Gr. e8, signifying well ; as, euphony, agreeableness of sound. 

13. Hama or a, Gr. ua, &, &, = Sansc. sa, sam, Goth. sama. 

(1.) together with, as a preposition with its complement; as, hama- 
dryad, a wood nymph, feigned to live and die with its tree. 

(2.) denoting sameness ; as, adelphic, relating to brethren, or those 
from the same womb. 

14. Hyper, Gr. daég, = Sansc. upari, Lat. super, Goth. ufar, Germ. 
uber, Eng. over. 

(1.) over ; as, hyperaspist, one who holds a shield over another. 

(2.) beyond, as a preposition with its complement ; as, hyperborean, 
beyond the north. 

(3.) denoting excess ; as, hypercritic, an over rigid critic. 

15. Hypo, Gr. t16, = Sansc. upa, Lat. sub, Goth. uf. 

(1.) under ; as, hypothesis, a plecing under, a supposition. Also as 
a preposition with its complement; as, hypogeum, the parts of a build- 
ing under ground. 

(2.) denoting deficiency ; as, hyposulphurous, sulphurous, but having 
a less quantity of oxygen. 

16. Is, Gr. eis; (connected with Gr. 2v ;) signifying into; as, isago- 
gic, introductory. 

17. Meta, Gr. wert, = Germ. mit; (connected with Sansc. madhya, 
Gr. uéoos, Lat. medius, Eng. middle.) 

(1.) with ; as, metalepsis, participation, the name of a figure of speech. 

(2.) after, of place or time, as a preposition with its complement ; 
as, me/acarpus, the part after or beyond the wrist ; metachronism, a pla- 
cing after the time. 
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(3.) over ; as, metaphor, a transfer; metabasis, a transition. 
(4.) denoting change ; as, metamorphosis, a change of form or shape. 

(5.) denoting transposition ; as, metagrammatism, a transposition of 
letters ; metathesis, a transposition. 

18. Para before consonants, or par before vowels, Gr. 1agé, 19, — 
Sansc. pard, Goth. fra, Eng. from. 

(1.) by, along with; as, parabole, a comparison ; paragraph, some- 
thing written near; parathesis, apposition. Also as a prepusition with 
its complement ; as, paranymph, a brideman ; parallel, by or near each 
other. 

(2.) to, towards ; as, paraclete, one that calls upon or exhorts an- 
other. 

(3.) beyond ; as, paraphrase, an extended explanation ; paragoge, 
an addition to the end of a word. Also as a preposition with its com- 
plement; as, parapherna, what is over and above the dower. 

(4.) denoting error ; as, paraselene, a false moon ; paradox, a false 
opinion. 

19. Peri, Gr. aeg!,—= Sanse. pari, Lat. per, Goth. fair, Germ. ver. 

(1.) around, about; as, periphery, the circumference of a circle ; 
periphrasis, circumlocution. Also as a preposition with its comple- 
ment; as, pericranium, the membrane that invests the skull. 

(2.) near, as a preposition with its complement; as, perigee, point 
nearest the earth. 

20. Pro, Gr. 196, = Sansc. pra, Lat. pro, prae, Goth. faur, Germ. 
vor, Eng. for. 

(1.) before, in place; as, prostyle, a range of columns in front. 
Also as a preposition with its complement; as, propolis, something be- 
fore the city. 

(2.) before, in time; as, prodrome, a forerunner; prolepsis, antici- 
pation ; prophet; prologue. Also as a preposition with its comple- 
ment; as, prochronism, the antedating of an event. 

(3.) before, forth, in a metaphorical sense ; as, problem, something 
set forth or proposed. 

21. Pros, Gr. 1963, = Sansc. prati. 

(1.) unto; as, prosthesis, the addition of a letter or syllable to the 
beginning of a word ; proselyte, one that comes over to another sect or 

arty. 
: (2) in addition to; as, prosenneahedral, having nine faces on two 
adjacent parts of a crystal. 

22. Syn, before a labial sym, before 1 syl, before z or a double con- 
sonant sy, Gr. guu, ov, —=Sansec. sam, Lat. con, Goth. ga, 
Germ. and Anglo-Sax. ge. 

(1.) with, in company with; as, symbol, that which compares with 
something else ; sympathy, feeling with another; syzygy, conjunction. 

(2.) together, in a mass or body; as, synagogue, a bringing togeth- 
er; synthesis, composition ; syllable, a taking together of letters. 
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Art. XIX.—On a New empirical Formula for ascertaining 
the Tension of Vapor of Water, at any Temperature; by 
J. H. Avexanper, Esq. 


Tue formula which the following memoir is intended to ex- 
pose, is called new ; because, to the best of my knowledge, it has 
never been used or suggested hitherto. It is also rightly termed 
empirical, in so far as it is not susceptible of geometrical demon- 
stration, but thus far only; since, in point of fact, it was derived 
entirely from considerations a priori and independent of any ex- 
periment or interpolation. Of course, it was compared as soon as 
possible with the temperature corresponding to the ordinary at- 
mospheric pressure ; and after a satisfactory agreement had been 
found at this point, the accord of the formula with observations 
at other points, above and below, was regarded as neither acci- 
dental nor surprising. ‘The extent and nearness of this accord 
through a range of experiment more extensive than has hitherto 
been included in one and the same table, it is the principal aim 
of the present paper to exhibit, after having shown in few words 
the reasonableness of the formula and its limits (or rather want of 
limits) in application ; a comparison, then, of the errors existing 
and admitted in several of the experimental series of the highest 
authority, with the differences developed at the same epochs by 
the foriaula, will indicate the probabilities in favor of the latter, 
and the nature and amount of its reliability. 

It is obvious that the pressure of vapor or steam must be always 
in proportion to the absolute temperature at which it is produced. 
But as this temperature is only observable relatively and upon an 
arbitrary scale, it is necessary, in order to obtain any thing like a 
measure of the quantity of heat existing, to use the ratio of the 
whole extent of the scale assumed between the two epochs where 
the liquid changes its state respectively, to that portion of it (i. e., 
the number of its degrees) which expresses the existing temper- 
ature. Or, what amounts to the same thing, the pressure of steam 
whose temperature is observed on any scale, is directly as the 
number of degrees read for the temperature ; and inversely, as 
the whole number of degrees on the same scale between the 
melting of ice and the boiling of water. With Fahrenheit’s 
scale, calling ¢ the number of degrees at any temperature, the 
pressure of steam at that temperature must be proportionate to 

t 
180 
the absolute heat of conversion, or, as it is otherwise termed, the 
latent heat ; expressed, of course, in degrees of the scale assumed. 
For, the greater the number of degrees for such latent heat, the 
greater also will be the repulsive force of the heat existing in the 


Again, the pressure of steam must be always directly as 


J. H. Alexander on the Tension of Vapor of Water. 211 


steam; which repulsive force may be assumed to be at least a 
function of the elasticity of the vapor. And as such repulsive 
force takes effect in part by expanding the medium vaporized ; 
and the greater such expansion, the less will be the remaining 
elasticity ; it follows that the pressure of steam in the ordinary 
state of an atmosphere, must be also inversely as its increased 
volume. This increased volume may be taken, from the experi- 
ments of Gay-Lussac, at 1695 times that of water at its greatest 
density. And the latent heat of steam is generally admitted as 
990° F'.; which number results from the experiments of Clement 
and Desormes, is not far from the mean of several other observ- 
ers, and will probably require a very small modification only to 
be identical with the deduction from a strict theory of volumes 
applied to vapors generally, in the mechanical relation of the ob- 
served effects of heat upon such vapors and the iiquids producing 
them. 

So far as we have gone, then, the pressure of steam must be as 
( ¢ 990 

180 1695 
tates the numerical power to which this ratio must be involved, 
in order to harmonize the progression of the elasticities with the 
series of the temperature. That the simple ratio will not present 
such harmony, is manifest; for that would be the measurement, 
by a lineal scale of equal parts, of central forces which, acting 
upon volumes, might rather be supposed to be in the duplicate ra- 
tio of the cube. Such a ratio, equivalent to the sixth power, is 
in fact what has been taken ; and the complete equation becomes 
then, calling p the pressure : 


) It is here that the empiricism comes in, and dic- 


( t 990 
P=\i80* 1695) 

This index, however plausible upon reflection the reason to 
justify its adoption might have appeared, was no doubt suggested 
too, even unconsciously, from the recollection that it had before 
(though with different factors) served both Young and Tredgold 
and perhaps others, in approximating the results of experiments. 
Moreover, it was apparent that the numerical results in English 
inches from the formula, were altogether an accidental coinci- 
dence which, dependent upon the properties of numbers, could 
not be expected to occur upon the use of any other scale than 
that of Fahrenheit; unless, indeed, one should adopt the fancy 
of Mr. Woolf, who supposed that he had discovered an immedi- 
ate numerical relation between the atmospheric pressure and the 
pound avoirdupois, in which case the English inch might also 
claim to be among Natural dimensions. It is, of course, quite 
possible, by a little artifice among the terms of a formula of this 
shape and retaining the same index, to produce a series of num- 
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bers corresponding to any linear scale. Thus, for instance, sub- 
stituting Centigrade degrees for those of Fahrenheit, but carrying 
the denominator of the first term down to the degree at which 
the pressure becomes, by the formula, zero (which may be pre- 
sumed to correspond to an absolute negation of heat, and which 
in fact has to be used with the present formula when it is in- 
tended to give the pressure in atmospheres) ; we obtain pressures 
expressed in French metres and, through a range of several 
atmospheres, but little discordant with the results of experiment. 
In using Centigrade degrees, however, and transforming the equa- 
tion so as to express atmospheres, the index (6°) gradually diver- 
ges from regular multiples; serving to shew what we might oth- 
erwise conjecture, that such index is not based upon any general 
relation in nature. It was, therefore, of less interest for me to 
weary myself with comparisons of other thermometric and linear 
scales ; it is enough that the formula affords a remarkable coinci- 
dence in its own terms with the measures recognized among our- 
selves. 

It is readily seen that the first term is positive as far as 0° of 
Fahrenheit ; for temperatures lower than that, it becomes nega- 
tive ; and there is a point, of course, where the negative value of 
the first term equals the constant positive value of the second, 
and the pressure, therefore, as was said just now, becomes itself 
zero. This point occurs at -— 1059-13; of which it is enough to 
say, that it is not very far from the lowest degree of heat yet 
produced, and that long before it is reached the mercurial ther- 
mometer becomes useless. Whether there is in the theory of na- 
ture (for it is admitted that there is not in fact) such a point as 
that of the absolute privation of heat, and if so, how it should 
be reckoned and where placed,—are questions which, although 
kindred to the matter in hand, are not necessary to the elucida- 
tion purposed. Whatever the answers might be, they would not 
affect the working of a rule which is intended for practicable 
temperatures ; and if it should be objected to the present formula 
(as it was to the method of interpolation of Dr. Dalton) that it 
determines a limit which does not exist in nature, or places it 
where it should not stand, it may be very well replied, that the 
objection may hold good against the factors without prejudice to 
the form. It is quite likely that, below 32° F., it is theoretically 
no longer proper to use in behalf of chilled and freezing vapor, 
the number (990°) which belongs to boiling steam. But as even 
here and for nearly 60° below the melting point of ice, the actual 
formula was not so very discordant from the results of experi- 
ment, I had the less motive for modifying or transforming it into 
a nearer agreement at this unusual temperature. 

The determination of a limit of this sort, whether real or as- 
sumed, is necessary in converting easily a formula like the pres- 
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ent, into one which will shew the pressure in atmospheres ;—a 
method which, as it extricates the results from any dependence 
on a particular system of weights and measures and thus makes 
them generally applicable, is of course in any purely scientific in- 
vestigation, much to be preferred. It is obvious that such a scale 
of atmospheres or volumes, must start from the degree where the 
expansions and the tendency to expand (which is elesticity), so 
far as they are due to temperature, are null. The limit that we 
have found, then, of 1059-13 below 0° Fahr., is such a term; 
and the distance between that and the other extremity of the 
scale, or 3179-13, (which is the measure on the thermometer of 
one atmosphere, ) becomes the new denominator to replace the 
180° actually used for the pressure in inches of mercury. 

In fact, I had expected, in advance, to find the present mano- 
metric formula (as it may be termed) becoming a barometric one, 
by putting it into this shape ; 


) 
P=\317-13 \1695/ 
But this did not hold good. Applying it numerically, it results 
in giving, 

For 212°, a pressure of 1-059 atmospheres, equal to 31-68 inches. 
In both these instances, to agree with the original formula, the 
numbers representing the atmospheres should have been without 
fractions. The excess, however, (as is visible,) goes on in a con- 
verging series, and by and by disappears altogether; the differ- 
ence then changing its sign. Even then, it is not much; and at 
high temperatures, the equation corresponds very nearly with the 
actual observations. For instance, comparing it with the exper- 
iments of Dulong and Arago, 

Temp. 335°:3 F. gave a pressure of 7°39! atmos. ; by formula 7-478 atm. 
“ 371°:3F. 11-660 11°958 
Nevertheless, as the object I had in view was not to find an equa- 
tion that merely fits any particular series of observations, or is ex- 
act only for the higher ranges of temperature, I abandoned this 
theoretical expression ; and preferred to deduce a formula for pres- 
sure in atmospheres from the original one, in the ordinary ana- 

lytic way. This results in the alternative expressions— 
1695) =\317-13T 2986-33) 
either of which may be adopted, according as we prefer to re- 
tain in view the factor of the latent heat, or that of the expan- 
sion at the unitary atmospheric pressure. In practice, the constant 
fraction may be substituted by the number 0°33151. For the 
original formula, the similar constant was carried no farther than 
Jour places of decimals; in this, where the unit of pressure is 
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thirty times larger, both the attainment of equal precision requires, 
and the facility of calculation allows, another decimal place to 
be taken. 

These decimal constants might, indeed, have been given in both 
formule at once, instead of the fractional expression from which 
they originate ; were it not that I thought it desirable to preserve 
those factors which, besides solving the equation, indicate also, 
in part accidentally and in part essentially, certain elementary re- 
lations between pressure and temperature, (or rather certain epochs 
in those relations,) which are important in the future complete 
theory of the subject. For example, the denominator (1695) 
which expresses the number of volumes of steam under the at- 
mospheric pressure and at a temperature of 212°, developed from 
an unitary volume of water at its maximum density,—shows also 
the number of atmospheres, the equivalent of whose pressure 
will, below a certain temperature, prohibit the developement of 
steam beyond the sphere of said unitary volume. On the other 
hand, the numerator (990°) gives this limiting temperature ; and 
shows the degree on Fahrenheit’s scale, where the force of steam 
becomes equivalent to 1695 atmospheres. Its density, therefore, 
would be equal to that of water; if its behavior in other regards 
were like that of water too, this temperature would be the limit 
to its useful effect. But as there would most probably still re- 
main the elasticity due to its expansion at that temperature, it 
does not appear that we are warranted in supposing any such 
limit. 

At this point, 990°, the ratio of the latent and sensible heats, 
has just inverted itself from what it was under the unitary atmos- 
pheric pressure. Then, the former which went altogether towards 
maintaining the state of vapor, without increasing its apparent 
temperature, was 5°5 times the latter; now the latter is 5-5 times 
the former. And from this consideration, flows an easy manner 
of connecting proportionate volumes and pressure with simple 
multiples of the increments of heat. But to develope this here, 
would be to wander from the present aim. 

If we go on to suppose the temperature increased until the 
whole of the latent heat is utilized and becomes sensible, (which 
occurs at 1170° F.,) we should then have a condition in which 
steam under a pressure of 4225 atmospheres (by the formula) is 
reduced to very nearly ;4,ths of the unitary volume of water to 
produce it, and has a density (without regard to the expansion 
from temperature ) 2°5 times that of water at its maximum. The 
expansion due to the temperature, is (with Gay Lussac’s factor) 
0-975 of the unitary volume; the expansion of water, due to 
the same temperature (taking its maximum density as occurring 
at 39°-4 F’., its actual expansion as 0:04333 at 212°-F., and its 
rational expansion as the cube-root of the fifth power of the 
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temperature above the maximum) is 099944 of the same unita- 
ry volume:—an accord which, considering the possible errors 
of the experiments, appears to me sufficiently satisfactory. 
The equations already given serve to find the pressures in inches 
of mercury and in atmospheres respectively, when the tempera- 
tures are given: to find the temperatures corresponding to given 
pressure, they become as follows ; 
t =180 Vp— 10513; 

where p represents the number of inches of mercury ; and 
t =307-13 Yp'—105°°13 ; 

where p’ stands for the number of atmospheres. 

After these preliminaries, may now be presented the compar- 
ison of results by the formula and by the experiments of vari- 
ous observers; as is done in the following table. This table is 
quite extensive ; and, for my own sake, rather more so than I de- 
sired. But it will be considered that it comprehends the assem- 
blage of the observations of many persons through many years ; 
and it was, besides, to me of an interest that I think will be par- 
taken of by others, to have in one view and without interpola- 
tion nearly all the determinations that have been made by actual 
experiment. In limiting it to statements of this character, I con- 
fess I thought at first to restrict its extent, though it appears that 
there are in fact more experimental data than is generally sup- 
posed ; and I desired besides to increase its utility beyond the 
mere comparison with the present formula, by fitting it as a de- 
pository for general reference. In this last regard, it may be 
considered as authentic and reliable. 

And yet after all, it does not include the whole of our experi- 
mental data. Those of John Henry Ziegler, of Winterthur in 
the Canton of Zurich, (whose name I give at length because he 
may be regarded as having led the way in this research,) of 
Achard, of Schmidt, of Magnus, and of some others whose 
names escape me at the moment or have failed to come to my 
knowledge at any time,—either were not accessible to me at all, 
or only in statements at second or third hand, whose accuracy I 
had not the means of verifying. 

Nor does it contain quite all the results of those observers to 
whose experiments I had access. To have given every one of 
each, would have rendered the table, in respect to the present 
aim, quite enormous. For instance, the several series of Mr. Reg- 
nault, the latest experimentalist, exhibit such a luxury of rep- 
etition, at temperatures varying very slightly—sometimes only by 
small fractions of a degree—as almost to outnumber, in them- 
selves alone, all the quotations I have made from others. I exer- 
cised, therefore, the discretion of using only those instances 
which, at reasonable degrees apart, rested upon a number of con- 
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current observations. In general, such concurrences of the same 
mean temperature, give the mean of three observations of pres- 
sure ; the result for 32° F., is the mean of forty-seven recorded 
pressures. For the experiments earlier than Mr. Southern’s, I 
have usually taken only those whose recorded temperatures were 
already otherwise in the table. I shall have occasion, however, 
to speak of each one more particularly, presently. 

The difference of apparatus and manipulations necessary for 
experimenting upon the elasticity of vapor above and below the 
boiling temperature, has led several of the observers, for con- 
venience or other motives, to confine themselves to one or the 
other side of this limit; and would render proper, in any dis- 
cussion of the value and reliability of such observations, an ar- 
rangement of them in two distinct tables. But as I have no 
such aim at present, and as the exemplification of the formula 
belongs equally to the lowest and highest temperatures, there is 
no reason for breaking the continuity of the comparison or for 
presenting the results in more than one table. 

The order of the different columns is chronological, according 
to the dates of execution ; or, when that was not known, of pub- 
lication of the experiments. As in fact each successive observer 
had, or might have had, the benefit of the experience and pre- 
cautions of his predecessor, it may be presumed that this order 
represents too, in a measure, the respective reliabilities of the re- 
sults. Only the two French series, while they are evidently un- 
rivalled in the extent to which, in opposite directions, they have 
been carried, are similarly distinguished by the refined elaboration 
which characterizes every part of the research. 


Table of the Pressure of Steam at different Temperatures, calculated 
and variously observed through a Range of 462 degrees of Fahren- 
heit’s thermometer. 


Pressure in inches of Mercury observed by 
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bases of the Pressure of Steam, §c.—( Continued.) 
Pressure in inches of Mercury observed by 
| | 


=|Temp. in deg. of 
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©) Pressure in 
inches by For- 
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Pressure in inches of Mercury observed by 
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Table continued. 
Pressure in inches of Mercury observed by 


Dalton. 


Fahrenheit. 
inches by For- 


1836. 


Temp. in deg. of 
Pressure in 
1819. 
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y For- 


Fahrenheit. 

inches b 
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Arzberger. 


p\Temp. in deg. of 
Pressure in 
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Of the earlier observations in the preceding table, I need not 
say much. ‘Those of Mr. Watt, which he suffered to lie by him 
for forty years, and, in the caustic phrase of 'Tredgold, only pro- 
duced when they had become unnecessary, he was himself dis- 
satisfied with; but as appears upon comparison, with more mod- 
esty than reason. I have specially calculated but two or three of 
his temperatures ; and, of the whole sixty-two experiments, have 
inserted but twenty-two; among which, however, both the limits 
are to be found. Of his friend Robison’s, I have had to calcu- 
late none specially ; but all happened to find a place in the table. 
Of Mr. Betancourt’s numerous observations which were reported 
originally in degrees of Reaumur and French inches, I have 
inserted only those which have been reduced to English scales 
by Sir D. Brewster for the Edinburgh Encyclopedia. 

The experiments of Mr. Southern are, in fact, the supplement 
of those of Mr. Watt ; having been made and reported at the de- 
sire of the latter. The numbers will be found to differ, somewhat, 
from those generally found in professed treatises on the Steam-en- 
gine ; they are in fact the mean of the actual observations ; while 
those usually given, have been selected now from one and now 
from the other set, and reduced (by himself) to what they might 
have been, had the pressure at 212° been thirty inches. For 
the present purpose, it seemed to me proper to state the real, not 
the possible, result. 


in inches of Mercury observed by 
350° | 261-32 ‘ 
357-269 287-40 2593 | | 
36266 | 308-13 81635 
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42503 | 652-93 | 644.96 
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Mr. Dalton’s experiments were distinct; and are therefore 
given in distinct columns. ‘The numbers in the earlier column, 
marked with an asterisk, were not from actual experiment; but 
by interpolation, according to the method he has himself explain- 
ed. I have inserted them opposite to experimental numbers in 
the adjoining column, for the sake of comparison and the bene- 
fit of the inference which may flow from the variations. The 
numbers in the later column were not, in every case, given by his 
own experiments; but they were accepted by him as authentic, 
and the most reliable he knew. It is more complimentary to 
his reputation than to their own research, that compilers of Chem- 
ical manuals, even down to the present time, retain among their 
tables his ancient results whose inaccuracy he himself has re- 
cognized. All of his experiments, of Southern’s, and of Dr. Ure’s, 
are in the table. To the originals of Mr. Arzberger, 1 have not 
had access; but I have found these quoted, in so many authorities 
and so uniformly accordant that I have not hesitated in recording 
them. Of the extensive table of Mr. Taylor, whose remarkable 
accord with the results from the formula I may be allowed to 
call attention to, I have taken only those epochs of tempera- 
ture which were already in my table. 

The experiments of the French Academy have been already 
signalized. It is enough to establish their claim to distinction, to 
say that they were executed by Dulong and Arago; names that 
have been long since inscribed in the very highest rank of phys- 
ical philosophers. 'The numbers found in the appropriate col- 
umn, are, agreeably to what [ have already mentioned as govern- 
ing me throughout, quantities actually observed. 'The tempera- 
tures and pressures generally quoted in the text-books on Steam, 
as of the French Academy, are not, in fact, what they observed ; 
but what they deduced (in part, by a formula of their own, and 
in part, by Tredgold’s) from the present experimental series. 
The pressure 29:92 inches corresponding to the temperature 212°, 
is marked with an asterisk, because it is not expressly declared 
to have been observed. It is the height which is constantly 
taken in France for the barometric standard, as thirty inches are 
in England: in the latter assumption, the temperature is rated at 
60° F.,—in the former, at 32° F.; and the difference of heights 
is nearly identical with the difference of expansion at the re- 
spective temperatures. 

The pressure in this series corresponding to the temperature 
368°°51, is also noted with a dagger; it may be presumed to be 
erroneous, not only because it differs so much from the result by 
my formula, but because it varies so much and so suddenly from 
the rate accused by the pressure on either side of it. Nor does it 
correspond at all with their own formula; calculated by that, the 
pressure will be 335-87 inches. The error is not, in this instance, 
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of the press; since it makes its appearance in both ways of reck- 
oning, by atmospheres and by metres. 

I do not know how to account for another discrepant pressure, 
corresponding to the temperature 405°-04; which has been indi- 
cated by a note of interrogation. On both sides, above and be- 
low, the observed pressures are higher than the calculated one ; 
in this instance, it is suddenly lower. [t agrees, to be sure, with 
an independent calculation by the formula of Dulong and Arago, 
at the temperature ; but very manifestly breaks the uniformity or 
any regular progression of the series. What adds to the difficulty, 
is that the same observation is given again in another part of the 
Memoir of the Academicians; but the ciphers do not agree. I 
have neither altered nor omitted either of these instances; it is 
obvious that they are not to be used in comparison with the 
present formula. 

The temperatures of the Franklin Institute, which were taken 
for the composition of the table, come from the second series of 
their reported experiments. Pressures have been also taken from 
both the other series, when their temperatures were already in 
the table ; and, adopting this method as a uniform system, I did 
not allow myself to exclude the anomaly which shews itself be- 
tween the different series at the temperature of 300°. 

Of the experiments of Mr. Regnault, I have already spoken 
sufficiently. 

It is apparent, upon a slight examination of the table, that the 
calculated pressures do not differ more from the average of the 
experimental ones, than these experimental ones do among them- 
selves; which is about as much as could be desired to shew the 
validity of the formula, and the reasonableness of its application, 
instead of others which are in general merely means of interpo- 
lating a particular experimental series. But in order to establish 
this more clearly, it will be necessary to ascertain more distinctly 
what the difference is between the results of the formula and 
those of observation. This difference is, of course, best express- 
ed in the arithmetical scale of temperatures; as I have tabulated 
it here, upon the maximum deviation in each instance. 


Temperature. 
Observed. | Culewiated Greatest Differences. 


Southern’s experiments, 
Dalton's of 1820, 


Arzberger's experiments, | 
Taylor's 
French Academy's ““  . | 

The mean of the sum of these differences, is + 1°-09 F'ahren- 
heit ; which is the maximum error of the formula, compared with 
these six series. 
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It will be observed that I have left out of this comparison, the 
last observation of the Academy ; because it was the very utmost 
point which the apparatus could carry, and because it might there- 
fore be expected to be affected by the untrustworthiness which 
forbade the series from being extended farther. I have also neg- 
lected the last observation of Arzberger; which, compared with 
the Academy’s, is in error more than 10°,—a deviation sufficient 
to discredit it entirely. Ure’s experiments I have not compared 
at all; because, if we admit the series just now tabulated, his re- 
sults are altogether too high. He may, however, be compared 
with himself, in the two results he has recorded for his last ob- 
servation. These two different pressures accuse a corresponding 
difference of temperature of 0°-63F.; a possible error, not so 
materially less than what we have found as the maximum that 
can attach to the formula. The Franklin Institute experiments, 
which correspond closely with Ure’s, I have omitted for a similar 
reason ; they do not profess, even, to read nearer than 0°25 F. 
They may, however, for illustration be compared with those of 
the Academy, as under: 


Academy pressure, 145°15 inches ; temp. observed, 305°-39; temp. calculated, 3079-51. 
Institute “ 15428 “ 305 50; 311 -73. 


Differences, 13 0°-11 4°°22 


Discounting the observed difference from the calculated one, we 
have left 4°-11F., as the error of one or the other series; an 
amount nearly four times that of the formula. 

It is manifest that the comparative error of the formula is only 
approximate ; because it is based, in each case, upon only one ob- 
servation instead of upon the combined mean of all the observa~ 
tions or, rather, the mean of the differences at every epoch ob- 
served. Also, it can only be called an error, upon the assump- 
tion of the mean of all the experiments resulting in absolute ac- 
curacy ; an assumption by no means to be made ; for, in general, 
the utmost that can be done for any experimental series, is to de- 
termine the limits of its necessary or accidental errors. Such a 
research and determination, I have thought the present formula 
of sufficient interest to warrant. The account, which is in fact 
the promised and proper conclusion of the present paper, will ap- 
pear in a future Number of this Journal. 
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Art. XX.—Observations on some New England Plants, with 
characters of several new species ; by Evwarv Tuckerman, A.M. 


Susutaria aquatica. This plant has been entirely unknown 
in this country since its discovery by Mr. Nuttall in the ponds of 
Paris, Maine, and was sought for unsuccessfully, at Nuttall’s sta- 
tion, by Dr. Robbins. In 1844, 1 was so fortunate as to meet 
with it growing abundantly, in about a foot of water, in company 
with Isoétes lacustris, on the gravelly bottom of Echo Lake, 
Franconia Notch, N. H. I have not observed it in any other of 
the numerous ponds of the White Mountains, and it is possibly 
quite local. 

Epitosium alpinum, fontanum, (Wahl.): foliis ovatis dentic- 
ulatis, Wahl. Lapp. p. 98 

Has. About rivulets in the alpine region of the White Moun- 
tains, and occasionally descending, along the streams. A taller 
(often 6 to 8 in. high) and stouter plant than the true E. alpinum, 
with larger ovate leaves, obtuse but tapering above, and always 
distinctly denticulate. 

E. alpinum, ; nutans, (Hornem.): foliis lineari-lanceolatis ob- 
tusis obsolete denticulatis, caule paucifloro sparsim crispulo-pubes- 
centi, siliquis cano-pubescentibus. #. mutans, Sommerf. 
Suppl. Fl. Lapp. p. 17, Fide J. Vahl! E. alpinum, 3 nutans, 
Hornem. F'l. Occ. cit. Sommerf. 

Has. Alpine region of the White Mountains, in rather dry 
soil, not rare. Always distinguishable by its nodding, common- 
ly solitary flower, and the hoary pubescence of the pods. It ap- 
pears somewhat nearer than Sommerfelt’s plant to E. palustre, and 
differs in some respects from the description of the Norwegian 
author, but was recognized as belonging to his species by the ex- 
cellent northern botanist above cited. 

Potamocetox. This genus will reward more attention than it 
seems yet to have received here. Characters of two species, sup- 

sed to be undescribed, were given by me in this Journal in 
1843, and subsequent investigation has not only confirmed my 
opinion of the distinctness of these two, but has brought to light 
several others that seem to be unnoticed by authors. The de- 
scriptions which follow, have been made from living plants, in 
every case. I have similar notes already collected respecting 
many of our better known species, and hope on a future occas- 
ion, to continue these sketches, and perhaps thus acquire suitable 
material for a survey of the whole genus, as represented with us. 

P. pulcher, (Tuckerm.): caule simplici verrucoso ; foliis om- 
nibus petiolatis ; submersis membranaceis pellucidis, infimis oval- 
ibus spatulatisve superioribus lanceolatis basi acutis apice atten- 
uatis acuminatis, multi-nervibus undulatis; natantibus coria- 
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cies ovatis, supremis plus minus rotundatis profunde cordatis pe- 
tiolis subcanaliculatis sepius longioribus ; stipulis elongatis lineari- 
linguiformibus acutis ; pedunculis longiusculis ; fructibus recenti- 
bus late oblique obovatis lunatis, stylo subapicali mucronatis, 
dorso tricarinatis, lateribus convexis in faciem acutam declivibus. 
P. pulcher, Tuckerm. Obs. in Sill. Journ., xvi, p. 38. 

Has. Ponds; Stoneham, Tewksbury, apparently not very 
common, but abundant where it occurs. Fi May, June. Fr. 
June, July. Stem mostly simple, terete, thick and spongy, con- 
spicuously black-warted, 2-5 feet long. Floating leaves large, 
attaining to the size of 5 in. by 33, the uppermost more or less 
rounded-ovate, deeply cordate, on channelled petioles shorter than 
the blade; the lower ones oblong-ovate, slightly or scarcely cor- 
date, on elongated petioles; all marked on the under side with 
very numerous, commonly impressed nerves. Submersed leaves 
rather distant, membranaceous, inconspicuously many-nerved, the 
principal ones pellucid, loosely netted veined, lanceolate with an 
acute base and an attenuate and acuminate tip, undulate-serrate, 
short-petiolate, 5-8 in. long ; the lowest smaller and thicker, more 
oval, or spatulate, on more elongated petioles. Stipules long, 
rather acute. Peduncles a little thickened, commonly more than 
twice as long as the slender spike. Nutlets broad-obovate, the 
back sharply tricarinate, broadly furrowed between the keels 
when dry, the middle keel prominent and slightly irregular, the 
lateral ones less acute, sides convex, sloping to the sharply cari- 
nate front, which is produced at the middle. Exocarp thin. 
Putamen thick, hard. Seed uncinate-convolute. ‘The floating 
leaves of this Potamogeton have probably been passed over 
as belonging to P. natans, but the two plants are very dif- 
ferent. P. natans is always characterized by its much elonga- 
ted petioles, the lower of which are so commonly destitute of 
the blade, that the species has been described as possessing lower 
leaves without blades. It is very common with us, and near to 
P. fluitans and P. oblongus, but cannot be confounded either with 
the present species or the next. ‘The Potamogetons are typically, 
submersed plants, and their floating leaves become of importance 
in characterizing the species, only when taken in connexion with 
the submersed ones. The floating leaves are often merely acces- 
sory, and their number is uncertain, the lower ones constantly 
varying in texture and shape with the character and depth of the 
water. 

P. amplifolius, (Sp. nov.): caule simplici stipulis amplecten- 
tibus incluso ; foliis omnibus petiolatis ; submersis membranaceis 
pellucidis late lanceolatis basi apiceque acutis plus minus falcato 
recurvis conspicue 6—8-nerviis undulatis petiolis longiusculis can- 
aliculatis; natantibus coriaceis ovato-s. oblongo-lanceolatis, su- 
perioribus petiolis longiusculis plerumque longioribus;_ stipulis 
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elongatis linguiformibus acuminatis ; pedunculis incrassatis ; fruc- 
tibus recentibus oblique obovatis breviter recurvo-rostratis dorso 
arcuato rotundatis, lateribus convexis in faciem rotundatam de- 
clivibus. 

Has. Ponds; Cambridge and elsewhere, very common in 
New England, and I have seen it from New York. Fl. June, 
July. #'r. July, Aug. Stem simple, terete, enclosed by the clasp- 
ing stipules, 2-5 feet long. Floating leaves oblong-lanceolate, 
the base often ovate and subcordate, marked on the under side 
with 6-8 prominent nerves, 3-5 in. long, by 14 to 1? in. wide, 
on channelled petioles, of which the uppermost are mostly shor- 
ter than the blade. Submersed leaves delicate, pellucid, broad- 
lanceolate, acute at each end, more or less recurved and sickle- 
shaped, 6-8 nerved, obscurely but closely netted-veined, 5-8 in. 
long, by 14 to 2 and more in width, on conspicuous, channelled, 
and in the uppermost, elongated petioles. Stipules long, (the up- 
permost often 4—5 in.) acuminate, inclosing the stem. Pedun- 
cles much thickened, often more than twice the size of the stem, 
longer than the elongated spike. Nutlets not very obliquely ob- 
ovate, slightly beaked, rounded on the back. The rather thin 
exocarp being removed, the back appears rounded-carinate, with 
a sunken line on each side. Putamen thick, spongy. Seed con- 
volute-uncinate. 

P. lonchites, (Sp. nov.): caule gracili ramoso ; foliis submer- 
sis membranaceis, superioribus breviter petiolatis reliquis sessili- 
bus, elongatis lanceolato-linearibus basi attenuatis acuminatis ner- 
vis 6-8 prominulis omnibus undulatis petiolis supra planis, infimis 
longe mucronatis s. in subulas rigidiusculas acuminatas abeunti- 
bus; natantibus chartaceis membranaceisve ovatis ovalibus lan- 
ceolatisve apice plus minus attenuatis undulatisque petiolis supra 
planis; stipulis gracilibus lineari-linguiformibus obtusis ; pedun- 
culis incrassatis spicis gracilibus triplo longioribus ; fructibus recen- 
tibus oblique obovatis vix lunatis compressiusculis obsolete tri- 
carinatis rostello brevi truncato terminatis, dorso acutiusculo, lat- 
eribus in faciem acutam declivibus. 

Has. Rivers; in the Charles at Newton and Natick. Fl. June, 
July. Fr. July, Aug. Stem slender, terete, much branched, elon- 
gated, (3-6 feet long.) Submersed leaves lanceolate-linear, ta- 
pering at the base, long-acuminate and often a little falcate above, 
undulate, with 6-8 scarcely prominent nerves, loosely netted- 
veined, 5-10 inches long by 3-6 lines in width. Floating 
leaves delicate, papyraceous, or often, and especially the lowest 
membranaceous, always more or less tapering and waved above, 
with about 6 prominent nerves on the under side, either shorter 
and the base more or less ovate (2-3 in. long by about 14 in. wide), 
or elongated-lanceolate (4-5 in. long by about 1 in. wide), the 
petioles rather elongated, flat and one-furrowed above. Stipules 
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very slender, shortish. Spikes slender, on elongated, thickened 
peduncles. Nutlets small, obovate, scarcely lunate, obscurely 
tricarinate, terminated by a short, truncate beak. This handsome 
species is extremely abundant in Charles river. ‘Though near to 
P. heterophyllus of authors, (P. gramineus, F'r., Koch.) it appears 
to be distinct from my numerous European specimens of that 
species, as well as from perfectly corresponding American speci- 
mens, from the lakes of Western New York, in the Herbarium 
of Dr. Gray. 

P. Claytonii, (Tuckerm.): caule compresso ramoso ; foliis sub- 
mersis membranaceis gramineis elongatis linearibus acutiusculis 
basi vix attenuatis 5-nervibus sessilibus; natantibus coriaceis 
crassiusculis angustatis ellipticis obovatisve petiolis breviusculis 
compressis; stipulis linguiformibus acutis; pedunculis teretibus 
wqualibus breviusculis; fructibus recentibus oblique obovatis tri- 
carinatis, carina media acuta superne gibboso-alata, lateralibus dis- 
tinctis obtusis, stigmate subapicali, Jateribus convexiusculis, facie 
carinata. P. Claytonii, Tuckerman Obs. in Sill. Journ., xv, 
p. 38. P. fluitans, Pursh! p. 120. Bigel. Fl. Bost. 
edit. 2. p. 63, e deser. Torr. Fl. U.S. p. 196, e deser. 

Has. Ponds, rivers, and ditches in meadews, common in New 
England, and extending southward to Virginia! Stem compress- 
ed below ; branched, in wholly submersed, sterile plants from be- 
low, in fertile ones especially from above, and bearing often nu- 
merous (8-12) spikes; 2-5 feet long. Submersed leaves grass- 
like, linear, a little tapering at base, and very slightly so above to 
the obtusish tip, about 5-nerved, the space between the midrib 
and the nearest lateral nerves on either hand remarkably cellulose 
reticulate (as observed by Chamisso, cited below), 5-8 inches long. 
Floating leaves rather small, thickish, narrowed, tapering to the 
commonly short petiole, marked on the under side with about 
14 inconspicuous, impressed nerves, the petioles compressed, flat- 
tish and one-furrowed above. Stipules short. Peduncles of the 
size of the stem, rather short, often of about the length of the 
cylindrical spikes. Nutlets obovate, the sharp keel abruptly alate 
above and sloping suddenly toward the style, lateral keels obtuse, 
the sides when dry impressed in the middle. Exocarp thickish 
and as well as the rather thin and hard putamen thickened above. 
Seed cochleate-convolute. I have found this species in its most 
perfect state, in which the whole plant is of a bright grass-green, 
only in ponds. Smaller, more or less fuscescent forms are com- 
mon in ditches, as well as a wholly submersed, sterile state, with 
a little of the habit of P. compressus. To the neighborhood 
of that species, the present one, though its (necessary) floating 
leaves compel it to assume a very different habit, is probably near. 
A similar change of habit is seen in the plants with floating leaves, 
of the next species. Poiret (Enc. Suppl. [V. 534,) under P. he- 
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terophyllus, notices a Potamogeton from North Carolina, as pos 
sibly a distinct species, which seems from his description to be the 
present. P. fluitans, e. Americani, Nuttallii, provisionally thus 
disposed by Chamisso, (Linnea, 2. p. 226, & t. VI, f. 25,) accords 
also in every respect with P. Claytonii, except the described and 
figured orbiculation of the fruit, the base of the nutlets in our 
plants being always, so far as I have observed, acutish, and the 
whole outline consequently obovate. The specimen without fruit, 
from North Carolina, described on the next page of the same me- 
moir, as well as probably that from Pennsylvania, described at 
the same place, also belong, I think, without doubt, to P. Claytonii. 

P. heterophyllus, Pursh, Fl. 2, p. 120, which is included in 
that part of Pursh’s Herbarium that is in my possession, isa plant 
resembling P. Claytonii, but much smaller and more delicate 
throughout, explaining thus the citation in the Flora of P. hy- 
bridus, Michx., as a synonym of so different a species as the P. 
heterophyllus of authors. It was noticed as variety ? in my for- 
mer account of the present species, in this Journal, with the re- 
mark that it might turn out to be distinct. The stem is extreme- 
ly slender, branched, and apparently much compressed, about a 
foot long; the submersed leaves elongated, very narrow-linear, 
acuminate, sessile, 3-nerved, {-4 a line wide and 3-5 inches long ; 
the floating ones (sometimes undistinguishable from the others, 
or the blade a little widened below the acuminate tip, and the rest 
of the leaf serving as a petiole) papyraceous, very delicate, lan- 
ceolate, with about 10 impressed nerves on the under side, the 
largest about an inch and a quarter long, by about five lines in 
width, o.. elongated, compressed petioles ; stipules slender, very 
long, nerved. ‘lhe leaves are approximated, with something of 
a fasciculate aspect. It is found, according to Pursh’s Flora, in 
slow flowing waters of Virginia and Carolina, and his ticket, (up- 
on which “ P. hybridus” seems to have been written first, and 
“P. heterophyllus” afterwards added) records the station “ Wal- 
ker’s meadows.” The P. hybridus of Barton’s Compendium, Fl. 
Philad. 1. p. 96, is possibly the same plant. Should the fruit 
confirm its apparent claims to be considered a species, it may not 
inappropriately take the name of P. Purshii. 

P. Spirillus, (Sp. nov.) : caule compresso, parte inferiori con- 
cavo-convexo, ramoso ; foliis submersis membranaceis gramineis 
cum stipulis connatis basique vaginantibus linearibus obtusis 
3-nerviis sessilibus; natantibus subcoriaceis oblongis lanceolatis 
linearibusve, subtus nervis 3-7 impressis sulcatis, petiolis canali- 
culatis cum stipulis infra medium connatis ; stipulis foliorum sub- 
mersorum liguliformibus hyalinis laceratis ; spicis partis submerse 
alaribus capitatis paucifloris brevissime pedunculatis peduncu- 
lis erectiusculis compressis clavatis, natantis cylindricis plurifloris 
longius pedunculatis ; fructibus recentibus obovato-lentiformibus 
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compressis subtricarinatis, dorso deorsum curvato alato-carinato 
dentibus elevatiusculis cristato, carinis lateralibus rotundatis, late- 
ribus sulco cochleato impressis, stigmate faciali sessili, facie ro- 
tundata. 

Has. Rivers; common in the Charles and in the Mystic, and 
also in the Middlesex canal. Stem slender, compressed, and con- 
cave-convex below, much branched, 6 to 12 inches long. Sub- 
mersed leaves delicate, pale-green, grass-like, connate with the 
stipules and sheathing, linear, obtuse, 14 in. long, by 4- lin. 
wide. Floating leaves coriaceous, oblong lanceolate or linear, 
the last often a little faleate, furrowed on the under side with 
3-7 impressed nerves, half an inch to an inch long and 2-4 lines 
wide, on channeled petioles 3-5 lines long, which are connate 
with the stipules, the lower near the middle of the stipules, the 
upper below it. Stipules of the submersed leaves reduced to 
short, lacerate ligules. Submersed spikes on very short, erect- 
ish, clavate peduncles, 2-6 flowered ; spikes of the floating part 
later, cylindrical, on peduncles half an inch or more in length. 
Nutlets green, lentiform, and in perfect specimens rendered obo- 
vate by the broadly alate-carinate back, which is crested with 
about 5 prominent, rather distant teeth ; the lateral keels rounded : 
the sides conspicuously cochleate.* _Exocarp membranaceous, 
produced on the back, and forming the wing. Putamen several 
times thicker, but semitransparent. Seed cochleate. ‘This curi- 
ous species, which is recognizable by its pale-green color and del- 
icate, grass-like leaves, is more common, in this neighborhood at 
least, entirely submersed, and perfecting its numerous, few-flow- 
ered spikes below the water. The state with floating leaves en- 
tirely resembles in habit P. hybridus, from which it differs in its 
grass-like leaves evidently connate with the stipules, in the attach- 
ment of the petioles of its floating leaves to the stipules, in its 
larger, different nutlets, &c. The following description of the 
former species, from living specimens, will aflord a fuller com- 
parison of these nearly allied plants. P. heterophyllus? Ell. 
Sk. i, p. 222, seems to accord in many respects with the species 
above characterized. 

P. hybridus, (Michx.): caule compresso striato, ramoso ; foliis 
submersis membranaceis tenuissimis cum stipulis connatis vagi- 
nantibusque setaceo-linearibus, apice attenuatis acutis, uninervi- 
bus; natantibus subcoriaceis ovalibus lanceolatis linearibusve, 
subtus nervis 3-7 impressis sulcatis, petiolis planiusculis cum 
stipulis haud connatis; stipulis nervosis; spicis partis submerse 
alaribus capitatis paucifloris pedunculis brevibus clavatis, fructife- 


* The spiral impression of ‘the sides of the fruit is its most striking feature 
when dry, and reminds one of the outline of a small snail-shell, or of Spirorbis 
nautiloides. 
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ris plus minus reversis, natantis cylindricis plurifloris pedunculis 
longiusculis; fructibus recentibus oblique lunato-lentiformibus 
compressis tricarinatis, stigmate faciali sessili, dorso deorsum cur- 
vato anguste alato-carinato dentato, carinis lateralibus acutiuscu- 
lis plus minus sinuato-irregularibus, lateribus obscurins cochleato- 
impressis, facie acutiuscula. P. hybridus, Miche. Fl. 1, p. 101, 
e Uhamiss. in Linnea, 2, p. 2U8. Kth. Enum. 3, p. 132. A. 
Gr. Man. p. 456. P. setaceus, Pursh, 1, p. 120, non L. 
P. capillaceus, Poir. Enc. Suppl. iv, p. 535. Roem. and Schult. 
Syst. 3, p. 507. BP. diversifolius, Barton. Comp. Fil. Philad. 1, 
p. %. Torr. Fl. U.S, p. 197. BP. filiformis, Pursh herb.! 
Has. Small ponds and plashes; Cambridge, Plymouth, 
Tewksbury ; and extending through the Middle and Southern 
States. Stem very slender, compressed, striate, shortly and 
rather distantly branched, about a foot long. Submersed leaves 
membranaceous, setaceous-linear, connate with the stipules and 
sheathing at the base, attenuate and acute at the tip, channeled 
on the upper side, one-nerved, 1-3 inches long. Floating leaves 
subcoriaceous, a little more oval than in the last, furrowed on the 
under side with 3-7 impressed nerves, 6-10 lines long by 3-4 
wide, on rather flat petioles which are free from the strongly 
nerved stipules. Peduncles longer than in the last, more or less re- 
versed in fruit. Nutlets minute, half the size of those of the last, 
very oblique, rounded, compressed, tricarinate, the back narrowly 
alate, with 6-8 approximate teeth, the lateral keels acute, and of- 
ten sinuate-toothed when dry, the sides obsoletely cochleate-sul- 
cate. Exocarp very thin, alittle produced on the back. Putamen 
semi-transparent. Seed cochleate. This species, P. Spirillus, and 
P. Claytonii are peculiar to this country, and, at first sight, are not 
easily referred to either of the commonly received sections of 
the genus. They differ from the Heterophylli or Diversifolii of 
authors in characters much more important than the solitary one 
(the floating leaves) in which they are considered to agree with 
them, and shew, as it seems to me, very clearly, that this group 
cannot be retained in arranging the North American species. P. 
Claytonii belongs to the Graminifolii, irrespectively of its coria- 
ceous leaves, and the two others mentioned, if they accord with 
the Heterophylli in their floating leaves, accord at the same time 
with the Graminifolii in their submersed leaves and inflorescence, 
and with the Vaginiferi or Coleophylli in the attachment of their 
leaves to the stipules. This last character is not easily noticeable 
in P. hybridus, and seems to have escaped attention, but it is 
conspicuous in the nearly allied P. Spiriilus. The arrangement 
proposed by Fries (Novitia, edit. 2, p. 27) for the Swedish Po- 
tamogetons, admitting two principal sections, I, of these with 
submersed leaves broader in the middle (/lantaginifolii; iv 
which the Natantes or species with simple stems constitute the 
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first tribe, and the Licentes or those with branched stems the 
second); and IL, of those with linear submersed leaves ( Gramini- 
folii; in which the Compressi or species with free stipules are 
the first tribe, and the Pectinati or those with stipules and leaves 
connate, the second’, best includes our American species, and, 
as is always the case with a natural disposition, sheds light on 
their difficulties. 

Acrostis. In the article in a former volume of this journal to 
which reference has already been made, an account was attempt- 
ed, from considerable and authentic materials, of the species of 
Agrostis formerly considered to constitute the genus Trichodium. 
The Agrostis scabra there described, is, according to Dr. Gray, 
(Man. p. 577,) not the A. scabra of Willdenow, and is thus with- 
out name. As it seems to me distinct from the more southern 
A. perennans, I shall venture to re-instate it, and subjoin, for 
fuller comparison, a revised description of the other species. 

Agrostis campyla, (mihi): culmis e basi geniculato ramoso 
erectis glabris; foliis lanceolato-linearibus planis striatis scabris 
vaginis glabris; panicula diffusa ramosa ramis 4—6-verticillatis 
breviusculis flexuosis patentibus divaricatisve scabris; floribus 
oblongis acutis glabriusculis, glumis ineequalibus acutis s. cuspi- 
datis carina inferioris se@pius scabra superioris glabra margine 
scariosis 3 lin. longis; palea ovata longiuscula glumam superio- 
rem vix haud #quante acuta glabra. Agrostis scabra, Tuckerm. 
Obs. in Sill. Jour., xlv, p. 44, non Willd. e Gray. Trichodium 
scabrum, Muhl. Gram. p.61. Torr. Fl. U. S., p. 83. 

Has. New England. New York, Torrey. Pennsylvania, 
MuAl. A stout, erect grass, with broad, lanceolate-linear leaves, 
a diffuse panicle with more or less flexuous branches, and oblong 
smoothish florets, the glumes being considerably unequal, and 
the upper one mostly smooth. 

A. perennans, (‘Tuckerm.): culmis e basi gracili geniculato 
ramoso erectiusculis procumbentibusque glabris: foliis patulis 
longiusculis linearibus planis striatis scabris vaginis leevibus ; pan- 
icula tenui-elliptica demum oblonga laxiuscula ramis verticillatis 
erectiusculis scabris ; floribus lineari-lanceolatis acuminatis, glumis 
angustatis acutissimis s. cuspidatis carinis scabris circiter lineam 
lengis subequalibus; palea lineari-lanceolata glumis_breviori 
acnta glabra. Sill. Journ., xlv, p. 44. Cornucopie perennans, 
Walt. Fl. Carol., p. 74. Trichodium perennans, Ell. Sk. 1, p. 
99, tab. v, f. 2. Agrostis Cornucopia, Fraser! in Gent. Mag. 
59, p. 873, cum Icone. Agrostis anomala, Willd. Sp. 1, p. 370. 
Trichodium decumbens, Michx. Fl. 1. p. 42. Muhl. Gram., p. 
60. TT. scabrum, Darlingt. Cest., p. 54, nec Muhl. 

Has. Carolina, Fraser! Pennsylvania, Darlington! South- 
ern Ohio, Sullivant! A delicate grass, sending up many assur- 
gent, slender culms from the procumbent base. Leaves rather 
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long and lax, narrow, linear. Panicle slender, at length some- 
what diffuse. Florets linear-lanceolate, acuminate. Glumes 
narrowed, nearly equal. Palea lanceolate-linear. A plant first 
brought into notice by Walter, who seems to have had rather ex- 
travagant notions of its agricultural value, and afterwards collect- 
ed and cultivated by Fraser, who published a figure of it in the 
Gentleman’s Magazine, October, 1789, together with a specific 
character prepared by Dr. Smith. The name proposed by Fraser 
should perhaps take the place of Walter’s, whose account is very 
imperfect. The principal characters in the above descriptions 
have been noticed, more or less, by the different authors who 
have published the species, and seem to be constant in all my 
specimens. 

CERATOSCHENUS MACROPHYLLUS, (Sp. nov.): cymis compositis ; 
spiculis gracilibus patentibus; nuce oblongo-obovata basi acuta 
compressa izevi, setis filiformibus duplo—stylo persistente subtri- 
plo—breviore ; foliis angustatis rigidis glabris culmum_ super- 
antibus. 

Has. Plymouth, Mass. New Jersey, Dr. Knieskern! Found 
by me at Plymouth in 1839, and distributed afterwards under a 
provisional name which has not since been taken up by the 
friend who proposed it. C.macrostachys, A. Gr. (Rhynchospora 
macrostachya, Torr. in Gray Rhynch. n. 14,) of which the pres- 
ent has been considered a state, has closely fascicled, and (espe- 
eially the axillary ones) somewhat simple cymes ; erectish, stout 
spikelets; broad-obovate (exactly spoon-shaped with the tip 
truncate) nuts which suddenly taper to the produced base, the 
bristles more than twice as long, and the style more than four 
times as long as the nut; and softish leaves which are scabrous 
on the margins and shorter than the culm. In the species now 
proposed all the cymes are compound and rather loosely flower- 
ed ; the spikelets slender and spreading ; the nuts oblong-obovate 
or rather pyriform, tapering evenly to the acutish base, the bristles 
about twice as long, and the style more than three times as long ; 
the leaves narrowed, rigid, smooth, overtopping the culm. ‘These 
characters appear to be constant both in the New Jersey and the 
Plymouth plants, 
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Art. XX1L—Descriptions of Shells found in Connecticut, col- 
lected and named by the late Rev. J. H. Linsley; by Avevs- 
tus A. Goutp, M.D. 


Some months since, specimens of the shells indicated and na- 
med by the Rev. J. H. Linsley as new, in his “Catalogue of the 
Shells of Connecticut,’* and of which he intended subsequently 
to give full descriptions, were put into my hands by his daugh- 
ter, with the request that I would examine them, and conclude 
the work which he commenced so well. I have therefore done 
so. Some of them, I am well satisfied, had been previously de- 
scribed ; others are new. The following are the results of my 
examination. 

Astarte mactracea. (No. 71.) Testa parva, solida, subtri- 
angulari, sed anticé rotundata et ad basim arcuata, concentricé 
costato-undulata, inter undas radiatim striolata, fulvo-viridi, fusco- 
radiata, apice acuto; areola magna, profunda. 

Lat. }, alt. } poll. 

Fig. 1. Fig. 2. 


Astarte mactracea. 


Shell small and solid, nearly quadrant-shaped, the apex acute, 
somewhat behind the centre, with a divergence of nearly a right 
angle, the posterior and basal margins regularly curved while the 
anterior margin is nearly a right line. The surface is undulated 
with about fourteen concentric, rib-like waves, and is marked be- 
tween the ribs with very minute, regular radiating strie. The 
color is pale yellowish green, with fine pencillings of dusky ra- 
diations. The areola is very large, deep and broad. 

There is only one valve of this shell, but its characters differ 
so widely from any described species as to allow no doubt of its 
being distinct. The figure accompanying Mr. L.’s catalogue is 
not characteristic, the posterior side being too much excavated. 

CyrHerea morrRavUANA. (No. 85.) This seems to be quite a 
young and small specimen of C. convera, Say. 

Unio Pequvortinus. (No. 105.) This is undoubtedly a valve 
of U. latus, Raf. (U. rectus, Say). It is said to have been found 
in connection with Indian bones and other articles. As this shell 


* See this Journal, vol. xIviii, p. 27}. 
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is a denizen of the streams west of the Alleghanies and of Lake 
Champlain, its occurrence in this connection may have some bear- 
ing upon ethnography. 

Cyctas Truncata. (No. 82.) Testa 
parva, tenui, fragili, ventricosa, sub-equi- 
laterali, transverse rotundato-ovata, pos- 
ticé dilatata, et laté subtruncata, lineis 
iucrementi confertis et ordinatis striata, 
epidermide olivaceo-cornea induta ; um- 
bonibus magnis et perelevatis: dentibus 
eardinalibus minutis, obtusis; dentibus 
lateralibus conspicuis, elongatis. Fig. 3. 

Long. lat. alt. } poll. 

Shell small, thin, fragile, inflated, slightly inequilateral, trans- 
versely rounded-oval, broadest and somewhat abrupt so as to ap- 
pear almost truncated posteriorly. Beaks tumid and preminent. 
Surface finely and regularly striated by the lines of growth. 
Epidermis pale horn-color, approaching to olive. Hinge teeth ob- 
tuse, very minute ; lateral teeth elongated and well developed. 

This is a well marked species, more similar in its structure to 
C. partumeia than to our other species, but well distinguished 
by its elevated beaks, narrow and rounded anterior extremity, wid- 
ened and partially truncated posterior extremity, and by its beaks 
being placed so much anteriorly as to place it, I doubt not, in the 
genus Pisidium. 

Anoponta Hovsatonica. (No. 112.) Testa oblonga, retror- 
sum dilatata, antrorsum compresso-cuneata; margine antica ro- 
tundata, basali arcuata, postica obliqua et ad apicem truncata, dor- 


Fig. 4. 


Cyclas truneata. 


Anodonta Honsatonica. 


sali rectilineari: umbonibus parvis, undulatis, ad trientem anteri- 
orem sitis: valvis posticé tumidis, epidermide nitida, fulvo-cornea 
indutis: intus lactea, salmonaceo-tincta ; limbo basali posticé in- 
crassato. Figs. 4 and 5. 
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Long. 33, lat. 14, alt. 2 poll. 

Shell thin, transversely oblong, somewhat widening backwards, 
anterior margin rounded, lower margin gently curved, posterior 
margin oblique, rather broadly truncated at tip, so as to form two 
angles, hinge margin straight. Beaks very small, undulated, sit- 
uated at the anterior third. Disc tumid behind the beaks. Epi- 
dermis smooth and shining, yellowish green. Viewed from above 
the shell appears sharply wedge-shaped, the greatest breadth be- 
ing behind the beaks. Interior bluish-white, with stains of white 
towards the cavity of the beaks. Anterior basal edge much 
thickened, as in A. tmplicata. 

This shell is especially distinguished from our other species by 
its great anterior narrowing and compression, its minute undula- 
ted beaks, and posterior truncation. 

Pecten ruscus. (No. 126.) Testa parva, 
tenui, rotundato-ovali, convexiuscula, sub- 
equilaterali, costiolis radiantibus filiformi- 
bus ad 24, et lineis divaricantibus micro- 
scopicis sculptis ; auribus subequalibus, pos- 
tico vix emarginato; colore rubro-fusco. 

Fig. 6. 

Long. .°;, lat. 75 poll. 

Shell small, thin, somewhat elongated, 
slightly convex, with about 24 thread-like 
radiating ribs; the whole surface, viewed 
with a magnifier, is found to be sculptured Pecten fuscus. 
with microscopic lines, which curve from the centre towards the 
sides without reference to the ribs. The ears are nearly equal, 
the anterior one with three ribs, the posterior one slightly emar- 
ginate. Color a dusky red. 

I have seen only one valve, which differs from any shell hith- 
erto described, but the characters of the entire shell are of course 
incomplete. 

(No. 170,) is Skenea serpuloides. 

Lacuna, (No. 243,) is very imperfect—too much so to justify a 
description. It appears to be a worn specimen of some Cingula. 
Fusus (No. 269.) Testa subventricosa, fig. 7, 
elongato-conica, solida, levi, albida: anfr. 6 convexis ; 
sutura impressa, marginata ; ultimo sub-angulato : aper- 
tura angusta, elongata; columella sinuosa, anticé striis 

volventibus arata. Fig. 7. 

Long. lat. ;'; poll. 

A small, rather ventricose and solid shell, scarcely to 
be distinguished from the following shell. On aclose — Fusus_ 
examination it will be found to differ in being rather Trmbulli 
larger, more veutricose, the last whorl somewhat angular about 
the middle, with about six well marked furrows revolving about 
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the rostrum, and in having a marginal furrow accompanying the 
suture ; and it is destitute also of the white zones. The columel- 
lar portion is also broader, and has a strongly marked projecting 
angle at the middle. The figure given of it by Mr. Linsley is 
far too much elongated, and marked with revolving lines not 
found on the shell. 

Buccinum zonate. (No. 281.) Testa minuta, solidaé, ®- 
levi, fusiformi, pallidé incarnata; anfr. ultimo zona lac- : 
tea, infra-suturali et alteri mediani cincto: spira conica, 
acuta, anfr. 6 convexiusculis: apertura angusta, sub- 
ovali; canali producta. Fig. 8. 

Long. }, lat. ;'; poll. 

A small, fusiform, solid, smooth, pale flesh-colored  guccinum 
shell, having a white band just below the suture, and —2nale. 
another around the middle of the last whorl. Its other characters 
may be gathered by comparison with those of F'usus Trumbulli 
above given. It resembles B. lunatum, Say, and its generic 

lace is somewhat equivocal. 

[The figures are magnified four diameters, except 4 and 5, 
which are reduced one-half. | 


Art. XXII—Results of Analytical Researches in the Nep- 
tunian Theory of Uranus; by Exocu F.. Burr. 


Tue early elements of Neptune have heen made the basis of 
distinct researches in the theory of Uranus. The results were 
not satisfactory. They failed to recognize in the new planet 
the sole source of those anomalous movements which have so 
long perplexed astronomers, or even to interpret them largely 
without involving conditions entirely at variance with ob- 
servation. 

In the investigation to which allusion was made in the May 
number of this Journal, we employed the elements of Nep- 
tune depending on the period 1663813 years, and carried the 
approximation to its effect on the mean longitude of Uranus, as 
far as terms of the fourth order in eccentricities and inclinations. 
On account of the near approach to commensurability in the 
mean motions, the coefficients of some of the inequalities were 
excessively large, and, consequently, their secular variations very 
appreciable: but by a suitable disposition of the epoch and some 
considerations to which we shall have occasion to refer, the ne- 
cessity of their numerical computation was avoided. The results 
obtained were not satisfactory. To effect a reduction of the 
modern residual perturbations two-thirds, a mass was required for 
Neptune too small to accord with probability. 


| 

| 
a 
| 

| 

| 
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The time has now come for a revision of the subject. Con- 
tinued observation has modified essentially the data of investiga- 
tion. From the discussion of six hundred and eighty-nine ob- 
servations, Mr. Walker has diminished the period of Neptune by 
nearly two years, and augmented by 48° the longitude of its peri- 
helion. Its mass has also been determined from a satellite with an 
accuracy which M. O. Struve regards as definitive and superior 
to that of the mass of Uranus: thus simplifying the equations 
and processes by which our ultimate results are derived. That 
these changes would not affect the nature of our general result, 
could not be confidently decided anterior to trial. We have, ac- 
cordingly, again attempted to submit to the test of analysis, the 
ability of the new planet to supply the defects of the Epheme- 
ris, and now propose to give a concise account of the processes 
and results to which we have been conducted. As the latter 
happen to differ essentially from some already before the public, 
it may be proper to add that the liability to error is very consid- 
erable in inquiries involving such varied and extended numerical 
compuiations as the present. 

In developing the disturbing influence of Neptune, we have 
aimed at as high a degree of refinement as seemed to us to ac- 
cord with the present state of its elements. The very considera- 
ble change made in the mean motion by the last reduction from 
the observations, seems to indicate that it is still liable to some 
modification ; and it is evidently useless to gather up all the mi- 
nute points of the theory until the data have become sufliciently 
refined to give them significancy and influence. 

The fundamental elements employed are the following, 

Uranus, Jan. 1, 1800. Neptune, Jan. 1, 1847. 
Mean Radius Vector, 19-183305 | 

Mean motion, ‘ 15425!-64 
Eccentricity, 0-0466108 | 

Long. of Perihelion, 167°-30'-24"" 48°-21! -3/ 
Long. of epoch, ; 173°-30"-16" 
Inclination, . -46/-26" | 1°-46"59"" 
Long. of Ascen. Node, 180% 4/35" 

It is important to observe that these elements of Uranus, with 
a single apparent exception, are substantially those employed by 
Messrs. Le Verrier and Adams in constructing and testing its ephe- 
meris. Both assume 0-046679 for the eccentricity : but the differ- 
ence between this value and that which we have adopted is alike 
unimportant, in the perturbations and the other terms of the 
equations of condition. — Its effect on the principal inequality 
ot long period is about 3”, and only varies from this value by 
the fraction of a second during the period which has elapsed 
since 1690, and consequently confounds itself with the correction 
of the longitude of the epoch. The other term in which its ef- 
fect is most sensible, is that depending on the difference of the 

Seconp Series, Vol. VI, No. i7.—Sept., 1848. 31 
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corrections of the longitudes of the epoch and perihelion. There 
it always oscillates beneath the tenth of a second. The other 
elements were taken from Bouvard’s tables of Uranus, and are 
the same with those employed by Mr. Adams. He assumed the 
ancient residual perturbations of Bouvard, and obtained those of 
modern date by a comparison of his ephemeris, corrected by the 
equations of Bessel and Hansen, with English and German ob- 
servations. 

We have taken the time of Uranus’s mean opposition in 1810 
as the epoch of the formule. This diminishes the effect of some 
small errors in the mean anomalies, reduces the numerical value 
of the periodic and secular variations, and gives the equations the 
benefit of a changing sign. ‘To this date the above elements 
have been reduced. In fact, however, it is not necessary to 
know the elements of Uranus for the epoch with the greatest pre- 
cision: since all other errors, as well as those due to the influ- 
ence of the undetected planet, are taken cognizance of by the 
arbitrary corrections which enter into our final equations. And, 
indeed, it is easy to see that, with our disposition of the origin 
of the time, the same may be true of the elements of Neptune. 
By comparing the planetary eccentricities for 1750 with those 
for 1800, it will be seen that no one changes its value in the half- 
century by more than 0-00022; while the variation of most of 
them is much less. Assume the eccentricity of Neptune to be 
in error to this amount. The general effect of this error on ine- 
qualities of the first order-in longitude is, 

0:00022M sin. z. 
Assigning to the general factors their greatest values in the present 
theory, 

M=m 1915-65 

sin r= .7946 

4”-32= max. effect of the error, using 
the mass of Struve. But when M is greatest, the expression has 
a period of nearly 1338 years, and includes only 0/71 between its 
limiting values within the space covered by our equations of 
condition, and may, therefore, be regarded as included in their 
constant term. Sitilarly it may be found that the change in the 
longitudes of the perihelia of the planets during the fifty years 
immediately preceding the present century, when corrected for 
precession, in no case exceeds 17’, and is generally much less. 
The effect on the preceding inequalities of an error to this amount 
in the place of Neptune's perihelion is 17’. M.e’.cos x: the great- 
est value of which in our formule occurs in 1715 and is 0’-8 and 
the subsequent variation of which is 0-1. The terms of higher 
orders depending on these errors, as well as those depending on 
corresponding errors in inclination and longitude of the node, are 
inconsiderable with respect to the preceding. Hence each of 
them is either less than the error to which we are probably liable 
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from an imperfect determination of the elements of Neptune, or 
its period is so great that it may be assumed constant, and merged 
in the correction of the longitude of the epoch. 

In deducing the results which follow, we have availed our- 
selves of some considerations for abridging the labor. ‘The gen- 
eral formule for the perturbations of true longitude have been 
subjected to the usual condition that the mean longitude and the 
equation of the centre be the same in the elliptic and in the 
troubled movement. This enables us to employ the elements 
given by observation for the epoch. The constants which serve 
to make the origin of the time the origin also of the perturba- 
tions, are not distinctly calculated, but transferred to the equations 
of condition and determined with their general corrections. A 
similar disposal has been made of the effects on the inequalities 
of the secular variations of the elements. For several ages be- 
fore and after the epoch, these variations may be regarded as 
changing accurately with the time and all their powers superior 
to the first be neglected. Hence their effect on the inequalities dur- 
ing the unit of time is correctly represented by c= (2): As it 
is only appreciable in connection with inequalities of long period, 
we may regard it as essentially constant during the century and 
a half of observation and, consequently, confound it with the 
correction of the mean motion. 

It may be well also, in passing, to advert to some of the un- 
corrected errors and sources of error which we have had occasion 
to notice. In the 3d volume of the Mecanique Celeste of 
La Place, by Bowditch, the following corrections should be 
made. Page 9, for the third term of the formula for the ine- 
qualities of the second order in longitude, read 


-H. ee’ sin [i (n't—nt-+e/ + 2nt+-26—o/ — 0]: 
page 63, note 2423, for the last term of the development of the 
first term of R, read 

M°.e* .cos .cos T, : 

page 235, line 8, for “ these values” read “ these values multiplied 
into e*, ee’, e?, y? respectively.” In the “'Theorie Analytique 
du Systeme du Monde” of Pontécoulant, vol. 3, p. 30, for the 
terms of R of the third order depending on the inclinations, read 

N°. ed? . cos [i —nt +e’ —e)+3nt+3e —w 217] 

N’. . cos [i — ni +e — ©) +-3nt+3e —o/ — 2/1]. 
It is also deserving of particular attention, that in these treatises 
the fundamental quantities A, B, etc., have different signs. 


The following are the fundamental quantities added by Nep- 
tune to the theory of Uranus. 
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Log. «= log.“ = 9:80527 
Then 
Log. by '=0°35604, log. b, =988774 


by, =9'57763, 
(4@) 


b, =9-05839, =8-81878 


(6) 
b, =8:58479, 


_0.05686 
di 


(5) 


=9-76596 
da 


aby 
. 2 =065429, =0-62914 
da? da? 


= 154483, 


db, db 
log. 06868, log. =0°25335 
(2) (3) 
db 
017756, 
db, abe 
(@) 
db 
(2) (3) 
db db, 
= 071899, =074087 
(4) (5) 
db, db, 
= 071334, = 065251 
db. 
3 0.56795 
‘da? 
a) (2) 
ab, 
log. =1-50060, log. = 147439 
(3) (4) 
ab, 
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3 


log. = 1:59356, log. =1:56119 
“ 


~ 


log. 


With these values, and supposing the terms depending on the 
mean anomalies included in the elliptic movement, the following 
principal inequalities of true longitude are derived. They are 
expressed in terms of the space-unit of the system. 


+ 3°251 sin 
+79°230 sin 
— 1351 sin 
— 0°305 sin 4(n't—ni+-«’—e) 
—0: 102 sin 


+0°321 sin 

—248°890 sin 

—1°594 sin (3n ¢—2nt4-3e'—2e—w) 

—5 639 sin (4n 

+-0°234 sin 

—0°205 sin 

—4°594 sin 

+0:090 sin 
—0-048 sin (n’t+-e/—w’) 

+-16°431 sin ) 

+ 0-411 sin ) 

+ sin ) 

} — 0-063 sin ) 
—12°188 sin -33 -43") 

— 12-061 sin t—2nt+-2e’ —2e—2* 
+-11-898 sin (4n't—2nt+-4¢' —2e+-2° -54' -6") 
+ 0:396 sin (6n t—4nt+-6e —4e+-2° -00 -27") 


0-805 sin (6n't—3nt-6e' —3e+5° -2' +14") 


It will readily be seen, that the approximation has been carried 
as far as terms of the fourth order in eccentricities and inclina- 
tions. The secular variations of the eccentricity and longitude 
of the perihelion corresponding to two different values of Nep- 
tune’s mass, and for three synodic revolutions of Uranus, are the 


following : 


(1) | 
| — 014757 
=0-29534, = 0-13666 
(4) ) 
db. d 
log. =129207, loz. =1-19331 
m. 
m. 
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Mass of Neptune, tator | 
_9".909525 —0"-006958 
| 


do 
= —1':586088 —1"-158696 


Let us now assume that the theory of Uranus may be comple- 
ted on the basis of certain small corrections of its elements .and 
the action of Neptune. In forming the equations of condition 
between these corrections, the inequalities just given, and the re- 
sidual perturbations, it is necessary to take account of the second 
term of the equation of the centre. This has been done. Let 
de, On, de, dw, denote respectively the corrections of the epoch, 
the mean motion, the eccentricity and the mean anomaly of the 
epoch, 

p = Mean Anomaly of Uranus 
A = 2e.cos p+ .cos 2p 
B = 2sinp+.e.sin 2p 
P = disturbing effect of Neptune : 
then the general residual perturbation of true heliocentric longitude 
= 


From this general formula have been derived the following equa- 


tions of condition, in which the dates represent their correspond- 
ing residual perturbations. 


m= T0000 

(1715-17) — 34-427 dn+-0-0998 de+ 09854 —4030" . 8m’ 
(1753-92) — 16-976 de — -08636 — 6145". Im’ 
(1764-03)—de — 14-080 dn — 0:95.16 Se — -07676 — 6200" . Om’ 
(1771-95)—=de — 12-112 1-7375 de— 04178 18" . 9m’ 
(1783-00 ):-=—de— 9-296 In—1-9228 -03294 . 
(1789-07)—de— 7-499 dn—1-4222 de+- 07135 . 6m’ 
(1795°15)=de— de+ -09485 . Om’ 
(1801-22)—de— 3-289 Jn+0°4341 -09645 . 9m’ 
(1807:29)=de— 1-075 In4-1-3229 07565 . 5m’ 
(1813°36)—de+ 1-039 dn+-1-8798 Se+ 03870 b'w—4278" . 7m’ 
2-034 In+-1-9966 -01729 0'w—4529" . 5m’ 
(1819-44)—de-+ 2-987 dn+4-2-:0028 00427 . 1m" 
(1822:47)—de+ 3-902 dn+ 1-9056 -02479 . 2m 
(1825°51)=de+ 4-784 In+-1°7181 -04329 . 4m" 
(1828°55)—=de+ 5-646 1°4559 Se— -05905 —5495" . Sm’ 
(1831:58)—de-+ 6-499 On+-1°1362 Se— -07 158 . 3m’ 
(1834°61)—de+- 7:355 dn-+-0-7753 Se— -08063 5’0—5873" . Tm’ 
(1837°65)=de+ 8-225 dn+0-3886 -08604 . Om’ 
(1840°69)=de4 9-122 5n—0-0108 Se— 08779 . 6m’ 


It has not been judged necessary to determine the residual per- 
turbations of these equations by a critical revision of the old 
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theory of Uranus. This has already been done by Messrs. Le Ver- 
rier and Adams. The values which they have obtained differ 
widely from each other, and involve, as will be seen, essentially 
different final-results. 
Let G = Geocentric longitude of Uranus. 
H = Heliocentric longitude reduced to the ecliptic. 
r = Radius vector reduced to the ecliptic. 
dG = Residual perturbation of true geocentric longitude. 
R = Radius vector of the earth. 
4 == Its longitude. 
N = Nutation. 
Then the residual perturbation of true heliocentric longitude is 
R.cos(G—&) 
which, near the time of mean opposition, practically reduces to 
948 dG. 


Hence we have 
Le Verrier’s. Adams’. {Le Verrier’s. 
-73"'8 | (1816-40)— 32" 
—39 (1819-44) 
—34 ‘9 | (1822-47) | 
| 
| 


(1715-17)= 

(1753-92) 
(1764-03) 
(1771-95) 
(1783-00) 
(1789-07) 
(1795:15) 
(1801-22) 


~ 


— 2-3] (1825-51) 
+ 8-4] (1828-55) 
+19 -0 | (1831-58) 
+21 -4 | (1834-61) 

22 -2 | (1837-65) 
(1807-29) 422 +1] (1840-69) 
(1813°36) +22 | 

I’rom these two systems of values and an application of the 
method of least squares, are derived the following values of the 
arbitrary constants of our equations of condition. It is to be ob- 
served that these are not strictly the numerical corrections of the 
elements of Uranus for the epoch, but these corrections together 
with certain other small quantities to which allusion was made 
at the commencement of the article. 


RSS 


Mass of Neptune, | | | rotor 


Due to Residual Due to Residual 
Perturbations of Adams. Perturbations of Le Verrier. 


| —7927'°-9] —6085"0 | 

+2560 | +3505 2] +2569 +3514 

— 76°8|}— 109-2] — 66-4 

— 12] — 37|— | 

The numbers based on the residual perturbations of Le Verrier, 
were derived from the modern equations of condition alone: the 
others were furnished by the modern and ancient equations united. 
The final results are comprised in the following table. It ex- 
hibits the amount of perturbation of true heliocentric longitude, 
which, according to our theory, remains unexplained after the 


| Adams’. 
| $229 
+21:0 
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application of the effect of Neptune and the best possible modifi- 
cations of the orbit of Uranus. 


OBSERVATION — THEORY. 


Due to Residual Due to Residual 
__Perturbations of Le Verrier. __ Perturbations of Adams. 
1-7 | — 
54 —4 


| 
} 
| 


+++++| | + 


[+1 
Seas 


= 


Se 


i 


Arr. XXII1.—Caricography ; by Prof. Dewey. 
(Appendix, continued from vol. v, ii ser., p. 176.) 
No. 234. Carer fusiformis, Chapman in literis. 


Spicis distinctis; spica staminifera unica pedunculata erecta 
gracili, squamis oblongo-lanceolatis ; pistilliferis binis vel ternis 
ovatis oblongis brevibus laxifloris, superioribus subapproximatis 
sessilibus, inferiore subremota pedunculata, tristigmaticis erectis ; 
fructibus subinflatis inferne teretibus triquetris conoideo-rostratis 
longis brevi-bidentatis, squamam ovatam acutam duplo super- 
antibus. 

Culm 6-10 inches high, triquetrous, smooth, slender, erect ; 
leaves linear lanceolate, smooth, long as the culm; staminate 
spike single, erect, slender, pedunculate, near the upper pistillate ; 
pistillate spikes 2-3, ovate-oblong, few and loose-flowered, two 
upper nearly sessile and approximate, lowest subremote and _pe- 
dunculate, with leafy bracts scarcely sheathing ; stigmas three ; 
fruit elliptic-triquetrous, tapering below, conic-rostrate above and 
slightly bidentate, smooth and a little inflated; pistiliate scale 
ovate and acute, half as long as the fruit ; plant pale green. 

Floridas, Dr. Chapman ; named in his letters as above, and is 
a distinct species. 


1834, | 66 + 0 | | 

| +5 

1828, +12 

1825, +13 

+11 

Isi9, | + 6 | 

18l6,_.. + 3 | 

—13 

1807, . . —13 | 

-—16 | 
1795, . | | 

1789, . + 6 | | 

1783, . +13 

1771, . +13 | 
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235. C. Illinoensis, Dew. 


Spica staminifera solitaria erecta cylindracea longo-pedunculata 
ebracteata ; spicis pistilliferis ternis remotis folio-bracteatis, supre- 
ma ovata subsessili, inferioribus oblongis laxifloris exserte-pedun- 
culatis erectis; fructibus tristigmaticis ovato-conicis ore integris 
nervosis subobtusis, in spicam supremam multo majoribus et lon- 
gioribus aggregatis, squaamam ovatam cuspidatam superne multo 
superantibus. 

Culm 12-16 inches high, erect, slender, glabrous, scabrous on 
the edges, leafy towards the base, with long and leafy bracts; 
staminate spike single, erect, short, oblong, pedunculate, having 
oblong and obtusish scales brown on the edges; pistillate spikes 
three, remote, leafy-bracteate, the highest nearly sessile and ovate 
close-fruited, the two lower oblong, distant, loose-flowered and 
exsertly pedunculate; stigmas three; fruit ovate, conic, rather 
obtuse, entire at orifice, on the upper spike closer, larger, and 
much longer than the ovate and cuspidate scale, on the lower 
spikes loose and a little longer than the scale. 

Augusta, Ill., Dr. S. B. Mead. Though related to C. conoi- 
dea, Schk., it is very different, and appears to be a new species. 
It is singular in the different size of the fruit on the same piant, 
being much larger and longer on the upper spike. 


236. C. Georgiana, Dew. 


Spica staminifera unica (plures?) pedunculata longo-cylindracea 
bracteata, squamis denis lanceolatis longo-setaceis ; spicis pistil- 
liferis ternis vel quaternis oblongis cylindraceis densi-floris foliaceo- 
bracteatis erectis, inferioribus longo-pedunculatis exsertis, superiori- 
bus subsessilibus ; fructibus ¢ristigmaticis ovatis conico-rostratis 
nervosis bidentatis, squama lanceolata scabro-aristata brevioribus. 

Culm 20 inches or more high, triquetrous, with long leafy bracts 
surpassing the culm ; staminate spike slender, long, with long and 
slender bristly scales; pistillate spikes 3-4, erect, cylindric, 14-2 
inches long, the two lower long pedunculate and exsert, the up- 
per sessile, all long leafy bracteate; stigmas three; fruit ovate, 
conic-lanceolate, scabro-rostrate, round-triquetrous, short two tooth- 
ed, sometimes teeth a little elongated; scale lanceolate, awnlike, 
scabrous, longer than the fruit. 

Georgia, Dr. Cooley. I referred to this locality under C. mi- 
rata, but, as my friend John Carey, Esq. suggests, the plant dif- 
fers too much from that species. ‘The fruit of C. mirata is long 
and wide bifurcate, while this is short two-toothed; the scale of 
the former equals the fruit, while this surpasses the fruit. On C. 
mirata too the fruit is longer and more slender than on this. 
The fertile spikes on both are large, but are far less than on C. 
gigantea, Rudge and Muh. 
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Art. XXIV.—On Gutta Percha ; by Epwarv N. Kent. 


Gutta Percha is soluble in pure chloroform, bi-sulphuret of 
carbon, rectified oils of turpentine, resin, gutta percha and tar, 
and also in terebene, hydrochlorate of terebene, and slightly in — 
pure ether. Of these solvents the first two are the best, and dis- 
solve the gutta percha at low temperatures. The other solvents 
act only at a temperature above 70° F., and when the solutions 
are cooled much below 60°, the gutta percha is deposited in a vo- 
luminous granular mass. The length of time required for the 
production of this precipitate, depends upon the degree of cold; 
sometimes it requires several days, and at other times the expo- 
sure of an hour suffices to produce it. By warming this mixture, 
the precipitate is readily redissolved, and by exposure to cold is 
again precipitated at will. 

Solutions of gutta percha are naturally of a reddish brown co- 
lor, and do not become colorless by standing at rest for several 
months in a warm situation. If the solution is made sufficiently 
dilute, which is the case when one part of the gum is used to 
sixteen parts of the solvent, it can be filtered slowly through pa- 
per or muslin, and is then colorless. 

Solutions of gutta percha are precipitated by alcohol, and when 
chloroform or bi-sulphuret of carbon are used as the solvent, the 
* gum is recovered in its natural state either by evaporation or pre- 
cipitation ; but when any of the hydro-carbons are used for a sol- 
vent, 2 portion is retained with such tenacity that it cannot be 
removed without decomposition of the gum. 

A solution in chloroform, filtered, and precipitated with alco- 
hol, leaves the gutta percha when dry, of its natural strength, 
translucent, colorless, and pure. 

When two or three parts of washed ether are mixed with a 
filtered solution of gutta percha in chloroform, and the mixture 
left for a short time at a temperature below 60° F., it precipitates 
in a perfectly white powder, which when washed with alcohol, 
filtered and dried, leaves the gutta percha in a pure white, opaque, 
voluminous mass, very soft and delicate to the touch, not unlike 
the pith of a young tree. 

If a small quantity of the above mixture (before precipitation) 
is poured upon a glass plate and allowed to evaporate spontaneous- 
ly, a thin opaque film of pure white gutta percha remains, which 
has the appearance and delicate feeling of the finest white glove 
leather. By a gentle warmth it loses its opacity and beautiful 
appearance, and becomes transparent or translucent, according to 
the thickness of the film. The state of aggregation which cau- 
ses the opacity and delicate feeling of gutta percha prepared in 
the above manner, is owing to the precipitation of the gum, caus- 
ed by the cold produced in the rapid evaporation of the ether. 
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The small portion of gutta percha, insoluble in any of the 
above solvents, consists of a red coloring matter, woody fibre, and 
earthy bases. The coloring matter is soluble in water, and pre- 
cipitates on the addition of alcohol. 

Crude gutta percha contains a small portion of a soft yellow 
resin, soluble in alcohol, ether and turpentine. This resin is sep- 
arated by piecipitating a solution of gutta percha with alcohol 
and evaporating the solution. 7 

By destructive distillation, gutta percha yields an oil similar to 
that obtained from caoutchouc. The crude oil is dark brown by 
reflected, and red by transmitted light. It is limpid, grows darker 
by exposure to light, has a very disagreeable smell, is not spon- 
taneously volatile, is but slowly soluble in 90 per cent. alcohol, 
and has a specific gravity of ‘856. By two rectifications a light 
yellow oil is obtained, volatile below 320° F., which constitutes 
about one-half the measure of the crude oil. This product is 
spentaneously volatile, dissolves readily in alcohol, and grows 
darker by exposure to the light. 

The most remarkable property of gutta percha, that of its be- 
coming soft and plastic by heat, and returning to its natural state 
when cold, has already been taken advantage of in the arts, and 
several patents have been granted to Mr. Hancock in Europe for 
valuable processes of working the material into a great variety of 
articles, for which it appears to be admirably adapted. In this 
country but little has been done with it, except for the manufac- 
ture of bands for machinery, and soles for boots; but it will 
doubtless be soon brought into extensive use, in a great number 
of our domestic manufactures. 

The interesting electrical property of gutta percha, first noticed 
by Faraday, is truly wonderful. A piece of the manufactured 
thin sheet gum, cannot be taken from a paper in which it has 
been wrapped, without exhibiting this remarkable property, and 
by gentle friction with a silk handkerchief, a spark is readily ob- 
tained from it of an inch in length. 

From the excellent non-conducting power of gutta percha, it 
is likely to come into extensive use in the manufacture of elec- 
trical apparatus, and it has already been employed to some extent 
for insulating the wires of Morse’s electro-magnetic telegraph. 

New York, Aug. Ist, 1848. 
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Art. XXV.—On Emerald Nickel from Texas, Lancaster 
County, Pa.; by Prof. B. Sutuman, Jr. 


‘Tuts is the same mineral which I have before described under 
the name of “hydrate of nickel.”* The name now proposed is 
in accordance with the custom of giving a trivial name to mine- 
ralogical species, and has been suggested by my friend, Prof. C. 
U. Shepard, as peculiarly appropriate from the brilliant color and 
transparency of the mineral, resembling the emerald. The ex- 
istence of carbonic acid in this mineral as an essential constitu- 
ent, was overlooked by me from the fact that it is all expelled at 
redness, and was therefore in my analysis put down as water. 
The water given off in the close tube does not change litmus pa- 
per, and the mineral does not effervesce in dilute cold hydrechlo- 
ric acid. My attention was first directed to the probable exis- 
tence of carbonic acid in this mineral, by a notice from Dr. D. R. 
Thomson,t describing as a new mineral a carbonate of nickel 
from the United States, coating specimens of chromic iron. 
Prof. Shepard also mentioned to me that he had found carbonic 
acid in the Texas nickel mineral first described by me. I have 
therefore made a new analysis of the mineral in question, selecting 
the finest and most transparent colored specimens in my power. 

‘The following mineralogical description is mainly the same 
which I have before given, save that having much better speci- 
mens on which to determine the specific gravity, that now given 
may be regarded as more correct than the former determination. 


Emerald Nickel. 


Massive, stalactitic, occurring in thin crusts on chromic iron. 

Hardness = 3—3 25, being but little above cale spar. 

Gravity = 2:'570—2-693, two trials on different portions. 

Lustre vitreous, brilliant. Color emerald-green. ‘Transparent. 
Streak delicate pea-green. Very brittle. Its pyrognostic charac- 
ters have already been so fully described in the article first quoted, 
that it is useless to repeat them here; they differ in no respect 
from those of pure artificial hydrate of nickel. 

The water of this mineral is partially expelled at the ordinary 
temperature of a water bath (212° F.); this fact led to estima- 
ting the total volatile product of the mineral too low, in the for- 
mer description of this species. Carefully dried over sulphuric 
acid, the mineral lost on two trials 41-370 and 41-008; mean = 
41-189 per cent. 

The carbonic acid was estimated in the apparatus described by 
Fresenius and Will for analyzing carbonates. 


* This Journal, ii vol. iii,p. 407. t Phil. Mag., Dec., 1847, p. 541. 
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The mean of three trials gave 11:691 of CO*. A trace of 
magnesia in the specimen examined was disregarded, as being ac- 
cidental. The mineral rests on a basis of carbonate of magnesia, 
which is difficult to separate entirely. 

The constitution resulting from the analysis is— 


Atoms. 


Oxyd of nickel, ‘ 58811 26:22 =3 
Carbonic acid, 11-691 423 =1 
Water, . ‘ 29 498 12:52 = 6 

This gives the empirical formula, 3Ni+C +6M=NiC+2Ni6H, 
or NiC+2(NiZ, ). 

When we remember the isomorphism of magnesia and oxyd 
of nickel, it will be agreed by all who attach any value to this 
agency in modifying minerals, that we may have many cases in 
which these two oxyds are mutually interchanged. Hence we 
find at the Texas locality, dolomitic carbonates with a faint tint 
of green derived from a small trace of oxyd of nickel present in 
them—-others of green color several shades deeper, and others 
which closely approach the high color and other properties of the 
pure hydrous carbonate of nickel described in this paper. In 
some specimens, unquestionable emerald nickel is found mechan- 
ically mingled with and coating whitish dolomite. I cannot 
agree with the opinion expressed by Prof. Shepard, at page 250 
of this volume, that these varieties are distinct species. Certainly 
we must demand analyses to show that the Mg O and NiO are in 
fixed atomic proportions with water, before the “hydrated carbo- 
nate of magnesia and nickel” can be regarded as a true species. 

Analytical Laboratory, August, 1843. 


Art. XXVI.—On new Minerals from Texas, Lancaster Co., 
Penn. ; by Cuarntes Upuam Sueparp, M.D. 


Williamsite. 


Massive: composition lamellar, individuals of considerable size. 
Lamelle straight, rather difficultly separable. Faces of com 
sition not very even. Fracture even. Surface nearly dull. 

Lustre feebly shining, pearly to resinous. Color apple-green. 
Streak white. Translucent. 

Hardness = 4:5. Sp. gr. = 2°59... 2°64. 

Before the blowpipe, it phosphoresces, turns white, and hard- 
ens so as to scratch glass, but does not fuse. It dissolves with 
much diffieulty in borax, without imparting any color or opacity 
to the bead. In powder, it dissolves slowly in hot hydrochlo- 
ric acid. 
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It consists of— 
Atoms. 


Silica, 22:7 
Magnesia, . 13-4 
Alumina, . 37 
Water, .. ‘ 11-0 


with traces of oxyd of nickel. 

It approaches therefore the following: three atoms sesquisili- 
cate of magnesia, + one of silicate of alumina, + three atoms 
of water. 

3Mg O, 810°144 Al? SiO? +3HO0. 

This mineral was sent to me by L. White Williams, Esq., (for 
whom it is named,) of West Chester, Chester Co., Penn. It had 
been designated as nephrite. It occurs in irregularly shaped 
seams, sometimes above an inch im thickness, between chrome 
iron ore and serpentine. It belongs to the order Mica, and has 
affinities with schiller spar (metalloid:| diallage ).* 

New Haven, July 12, 1848. 


* Hydrated carhonate of magnesia and iron, and hydrated carbonate of magnesia 
and nickel (hydro-nickel magnesite).—These two new compounds occur at the 
same locality with the foregoing species, but in quantities so minute as to ren- 
der the most of their natural properties indeterminable. I refrain therefore for 
the present, from attempting any formal description of them. They are ver 
closely associated together, and mingled up also with minute granular enpunaile 
of white dolomite—the three substances forming together, thin, drusy incrus- 
tations upon the joints of serpentine rock, and presenting an apple green color. 
Examined under a microscope however, the mixture resolves itself into three 
distinct substances,—the first consisting of pearly white, thin lamine which 
form the basis of the coating, next to the serpentine, and which are arranged 
perpendicularly to its surface. This is the hydrated carbonate of magnesia and 
iron. Upon the top of these lamin, are scattered little particles of a lively 
colored apple-green mineral, mixed with minute granules of a grayish white 
substance,—the former is the hydrated carbonate of magnesia and nickel, the lat- 
ter is dolomite. These three minerals become much more readily distinguishable 
if heated for a few minutes in a glass tube over a spirit-lamp. Abundance of mois- 
ture, attended with a peculiar odor, is evolved, while the foliated mineral first 
mentioned exfoliates and turns reddish-brown, the green mineral turns bluish 
black, and the little crystals of dolomite are left of a characteristic white color. 

Hitherto IT have been unable to separate these minerals from each other so as to 
enable me to make a quantitative analysis of the two which are new; but my ex- 
aminations have been carried far enough to satisfy me that the foliated, pearly min- 
eral is a hydrated carbonate of magnesia and iron, and the green one, a hydrated 
carbonate of magnesia and nickel, which for the present may be called hydro- 


magnesite 
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Art. XXVIL—An Account of the Meteorite of Castine, Maine, 
May 20, 1848; by Cuartes Urnam Sueparp, M.D. 


Tue following abstracts of letters, and description of the lately 
fallen meteoric stone in Maine, in the absence of fuller accounts, 
will no doubt prove interesting to meteorologists. 

The only stone thus far found, together with the principal facts 
in the case, fell into the hands of Prof. P. Cleaveland of Bowdoin 
College, from whose letter (of August 5th) it seems proper to 
make the following quotation as my apology for not leaving this 
communication to be made by himself. “I have written to Cas- 
tine, proposing certain queries, with a view of obtaining more 
facts. When I receive them, I will prepare a notice, if in season 
for the next number of the Journal. ‘The notice ought to appear 
in the next number, and as you have all the facts which I now 
possess, if you hear nothing from me before the printing of the 
last pages, you had better put the facts in due form, and insert the 
notice yourself.” 

On observing a paragraph in a newspaper respecting the fall of 
a meteoric stone in Maine, I addressed a letter to my friend, Rev. 
Ray Palmer, of Bath, (Me.,) requesting his aid in procuring a re- 
liable account of the occurrence. This drew forth the following 
excellent description from Rev. Daniel Sewall, of Castine, in a 
letter dated June 12th, to Mr. Palmer. “I received your note on 
Friday evening, and on the day following, I rode out to the place 
(which is one mile distant) where the stone fell. I made what 
inquiries and search I could, but without being able to procure a 
specimen. ‘The only stone that has been found as yet, is now in 
the possession of Prof. Cleaveland of Brunswick. Mr. Lemuel 
Atherton, a member of College from Bowdoin, took it with him 
thither a few days since. I saw the stone, the morning it was 
picked up. It was not larger than a hen’s egg. 

“'The appearance of the meteor and the attendant circumstan- 
ces, so far as | have been able to gather them, may be described 
as follows: On Saturday morning, May 20th, about half past four 
in the morning, Mr. Charles Blaisdell, a mechanic, who lives about 
a mile from the village, being out of the house at the time, no- 
ticed dark clouds, apparently gathering from different quarters of 
the heavens. Soon, he saw what he supposed to be a flash of 
lightning. Presently, however, upon looking at that portion of 
the cloud which came from the northwest, he saw what appeared 
like the moon in a cloud, not as at the horizon, but when high in 
the heavens. A sudden, sharp report like a cannon was heard, 

followed by a quick succession of reports not so loud as the first, 
but which resembled a running fire of musketry ; and after these 
a whistling sound in the air, as of a body passing through it with 
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great rapidity. Something was seen and heard to strike the 
ground in the road, but a little distance from the place where he 
was standing, which proved to be the stone in question. Mr. 
Giles Gardiner also saw the stone strike the ground, but he did 
not notice the meteor. I could not learn from Mr. Blaisdell that 
the meteor had any apparent motion, except with the cloud, be- 
fore the explosion. He stated that he was looking at it from eight 
to ten minutes. ‘The report was heard by great numbers in the 
village and elsewhere. Some saw a streak of light.” 

Prof. Cleaveland’s account of the stone and the attending phe- 
nomena is the following. “It fell at Castine, Maine, May 20, 
(4h. 15m. a.m.,) 1848. The fall was accompanied by a noise 
similar to thunder, but quicker and more like that of agun. The 
report was distinctly heard at a distance of thirty or forty miles 
from Castine. A second report, resembling the discharge of mus- 
kets, was also heard. 

“'The stone came from the southeast, and by its fall penetrated 
to the depth of two inches into a dry, hard road. No flash of 
light was observed by the person who witnessed the fall, although 
the stone struck the earth within a few feet of him. Others as- 
sert that they saw a flash. 

“Its whole weight when entire was 14 oz. avoir. The finder 
broke off a piece to examine the inside, and threw the fragment 
away. It was farther diminished by the portion sent to you. — Its 
present weight is loz. 3pwts. 5grs. ‘The whole was invested by 
a black crust. Its shape was somewhat wedge-shaped, one sur- 
face being nearly plane, and the other irregular or slightly waved. 
This stone is now in the mineralogical cabinet of Bowdoin Col- 
lege, to which it was presented by Mr. Lemuel W. Atherton, of 
Castine, who received it from the person who observed its fall.” 

To the foregoing, I have the following observations to make, 
derived from an examination of the fragment so obligingly pre- 
sented to me for the purpose by Prof. Cleaveland. 

Sp. Gr. = 3 456. 

In general appearance, it resembles the Poltawa stone (of March 
12, 1811); but is distinguishable from that, by possessing a much 
lighter color, a more pearly lustre, and in being destitute of specks 
of iron-rust. The nickeliferous iron is in smaller points, and pos- 
sessed of an unusually brilliant silver-white lustre. The mag- 
netic iron pyrites is easily distinguishable in little points, though 
less abundant than the malleable iron. <A few, very fine black 
points are also discernible, which give before the blowpipe the 
reaction of chromium: they are probably chrome-iron. 

The malleable iron was separated by means of the magnet, 
and equalled in weight 11:22 p.c. of the entire stone. It proved 
uncommonly rich in nickel, being identical in composition with 
the Green Co., Tenn., meteoric iron ; i. e., having 


Iron, . 85:3 
100- 

The earthy constituent of this stone, like that of the Iowa 
meteorite, is decomposed by concentrated hydrochloric acid, and 
like it, appears to be a tersilicate of the protoxyd of iron and mag- 
nesia, a mineral which though frequent in meteoric stones, has 
never yet been distinctly recognized, and which in a future paper 
on American Meteorites, I shall more particularly describe under 
the name of Howardite, after the Hon. Mr. Howard, that celebra- 
ted chemist, who was the first British writer whose labors con- 
tributed to elucidate the history of these extra-terrestrial bodies. 

New Haven, Aug. 16, 1548. 


SCIENTIFIC INTELLIGENCE. 


I. Cuemistry AND Prysics. 


1. Ice, a Conductor of Galvanism.—In experimenting with a 
Grove’s battery of eighteen cups, I left the whole standing over night 
the poles not being connected, or the circuit not being closed. ‘There 
was no action going on, or at least, no hydrogen was evolved in the 
cups. Owing toa sudden change of weather, the liquid in the cups 


was found frozen in the cups next morning. In each of the cups the 
local action was evolving hydrogen, which continued till, by a knife, I 
had separated the ice from the platinum, when, in each instance, it im- 
mediately ceased. C. Dewey. 
2. Grove’s Battery with only Water used with the Zine cup.— 
Having seen in some of the papers that the telegraph was made to 
operate by means of water alone with the zinc, I charged a new 
Grove’s battery of eighteen cups in the usual way, only using water 
instead of diluted sulphuric acid. The whole was quickly put in 
operation and the poles connected, 
(1.) In the first minute there was the indication of only the feeblest 
action, either in evolving hydrogen, or making iron filings magnetic. 
(2.) In two or three minutes the action had sensibly increased, as 
shown in both these results, and in thirty to sixty minutes the action 
was quite powerful. Witha large helix the large dancing iron was made 
to play finely. The action had now attained its maximum power. 
(3.) In two or three hours the power was manifestly less, and ere 
long it was exhausted. The strength of the nitric acid was nearly gone. 
It is evident, that the action of the battery was dependent upon the 
passing of the nitric acid through the porous cup into the water so as 
to operate on the zinc; that the power increased with the exosmosis 
of the acid, and decreased as this diminished ; that the acid was rapidly 
used up. As amalgamated zinc was used, nitrate of mercury was 
formed, for the crystals yielded red oxyd of mercury. C. 
Vermont Medical College, March, 1848. 
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3. Oxyd of Zinc in the Porous Cup.—I connected four cups of 
Grove’s battery, charged in the common method by strong nitric acid 
in the porous cup and sulphuric acid diluted with twelve of water, so that 
the zinc of the fourth cup was connected by its platinum with the acid of 
the first porous cup, so that there was a complete circle among the cups 
themselves. The action was strong and rapid; nitrous acid gas was 
thrown off abundantly, while no hydrogen appeared in the zinc cups. 
The process was suffered to go on till nearly all of both acids was con- 
sumed. Afier a while the porous cups began to fill with a white powder 
till each cup was nearly one third full. This was oxyd of zinc, and 
must have been derived from either sulphate or nitrate of zinc, which 
had been decomposed in the zinc cup or in the porous cup or both. 
It is more probable that the salt passed through and into the porous 
cup, and was there decomposed. AA little nitrate of mercury was in 
the liquid. This appears to show the advantage of using Glauber’s 
salt in the zinc cup in preventing the action of the nitric acid on the 
mercury. Cc. D. 

Rochester, May, 1848. 

4. Selenium, (Acad. Berlin, Nov., 1847.)—The specific gravity of 
selenium has been determined by Fr. de Schaffgotsch as follows: 

For vitreous selenium,—obtained by a rapid cooling from fusion,— 
4276 to 4°286 at 20° C.; the mean is 4°282. 

For fine-grained selenium,—obtained from slow cooling after heating 
to 250° C.,—4°796 to 4°805 at 20° C.; mean 4801. This selenium had 
the aspect of hematite, and left traces on porcelain less red than the 
vitreous selenium. 

The red selenium precipitated cold, such as is obtained by the re- 
duction of selenic acid by sulphhydric acid, and which becomes black 
when moderately heated, has the specific gravity 4°259 for the red, and 
4°264 for the black colored, which corresponds with that of the vitre- 
ous selenium. 

5. Cause of Irised Colors on Minerals, (Soc. Sci. Gottingen ; L’In- 
stitut, No. 750.) —From M. Havusmann’s valuable memoir on this branch 
of optical mineralogy, we gather that the irised colors on minerals, like 
that on steel, is due to a thin film covering the surface; and that the 
colors are varied by a variation in the thickness of this film. It is of- 
ten produced by a chemical change in the surface of the mineral, and 
sometimes by deposition of a foreign substance. Hydrated oxyd of 
iron is one of the most common of the substances that communicate 
irised hues. ‘This compound results from the decomposition of pyrites, 
either forming first a carbonate which is common in many waters, and 
then by the evaporation of the water yielding the hydrate, or forming 
the hydrate direct. The colors on anthracite and specular iron often 
proceed from this source: and an exposure of the latter species to wa- 
ters containing the carbonate, afforded Hausmann after a while, irised 
specimens. 

Arsenic becomes irised through the action of hydrogen from the at- 
mosphere ; bismuth, by a superficial oxydation ; arsenical cobalt, nickel 
and iron, by oxydation; galena, probably from the formation of a thin 
coating of sulphate of lead; magnetic iron and some ferruginous sili- 
cates, (as olivine, yenite, &c.,) from a change in the oxyd of iron to a 
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hydrate ; pyrites, from the formation of a hydrate of iron; copper py- 
rites and variegated pyrites, probably from the same, the latter being 
very remarkable for the rapidity with which the change takes place in 
a moist atmosphere ; antimony glance, and other antimony ores, from 
the formation of antimony ochre ; fad/erz, and other arsenical ores, 
probably from the oxydation of the arsenic. 

These irised colors sometimes proceed from the absorption of oxy- 
gen and the elimination of water, or from a disengagement of carbonic 
acid with a loss of water, as in spathic iron and carbonate of manganese. 

Irisation is often favored by heating, as in the case of steel. 

6. On the Radiating Power of Substances; by A. Masson and L. 
Covrtépée, (Comptes Rendus, Dec. 20, 1847.)—In the experiments of 
Masson and Courtépee, the substances, pulverized with some water hold- 
ing a little glue in solution, were applied in coats to the faces of a small 
cube of copper. This cube filled with boiling water was placed before 
a thermo-electric pile, with the radiating surfaces perpendicular to its 
axis. ‘They concluded that 

1. The metals have a much greater radiating power when in grains, 
than when melted or in mass. 

2. That the radiating power of a substance depends on the cohesion 
of its parts, and not upon their nature. 

3. That if all bodies were reduced to the same degree of chemical 
subdivision, they would have at 100° C., the same radiating power. 

7. On Auriferous-Glass ; by H. Rose, (Pogg. Annal., Ixxii, 556.)— 
Gold is well known to be used in making a beautiful red glass. After 
fusion this glass is colorless; but when heated not above a red heat, it 
becomes of a bright red color. Rose suggests that the gold is contain- 
ed in the glass in the state of a protoxyd, which forms a colorless sili- 
cate by fusion, but sets free some portion of the protoxyd when reheat- 
ed to a temperature a little below that which forms it. This protoxyd 
disseminated in a small quantity, in an extreme state of subdivision, is 
believed to give the red color. When too much heated the red changes 
to a brown, and Rose attributes this to the oxyd of gold becoming partly 
reduced and metallic gold set free. A fact, according to Rose, con- 
firming this view, is presented by copper. Fora glass containing the 
protoxyd of copper is colorless after fusion, a silicate being formed ; 
but it becomes green after heating, owing to the oxyd set free. The 
ingredients used for the auriferous glass, are 46 pounds of quartz, 12 
of borax, 12 of nitre, 1 of minium, and 1 of arsenous acid; these are 
moistened with a solution of 8 ducats of gold in aqua regia, and then 
fused. 

8. Dimorphism of Zinc, (Jour. Pharm. et Chem., xiii, 18.)—Nag- 
garath has described (Annales de Pogg., xxxix, 324) crystals of pure 
zine of the form of hexagonal prisms. J. Nicklés reports that a spe- 
cimen of zinc prepared by M. Favre, after Jacquelain’s process, was 
crystallized in pentagonal dodecahedrons, like those of pyrites and gray 
cobalt. Zinc is therefore dimorphous. This is not the only example 
of dimorphism among metals. Miller has shown that tin crystallizes 
in square prisms (dimetric system), and Frankenheim has observed it in 
cubes. G. Rosé (Annales de Pogg., xlv, 319) has announced that pal- 
ladium and iridium are isodimorphous, crystalling both in the rhombo- 
hedral and tesseral systems. 
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9. On the Estimation of Urea—Presence of Urea in the Vitreous 
Humor of the Eye; by M. E. Mitton, (Comptes Rendus, Jan., 1848.) 
—Nitrite of mercury dissolved in nitric acid gives off no nitrous va- 
pors, but yet readily transforms urea into nitrogen and carbonic acid. 
The carbonic acid is collected and weighed in the usual manner in pot- 
ash tubes ; its weight multiplied by 1°371, gives the quantity of urea. 

This method is easy of execution, consumes but little time, and is 
reliable to the ‘O01 of the weight of the urine. Substances usually 
present in this liquid are said not to affect the accuracy of the process. 

M. Millon points out a curious relation between the specific grav- 
ity of urine and the quantity of urea present. The second and third 
figures after the decimal place in the specific gravity, very nearly rep- 
resent the quantity of urea in 1000 parts of urine. ‘This empirical law 
holds good only for the secretion from man in a state of health. From 
animals and from men laboring under various diseases no such corres- 
pondence is found. 

M. Millon has also shown that the residue left on evaporating the 
liquid of the vitreous humor of the eye of the ox, man, or dog, con- 
tains 20 to 35 per cent. of urea—the remainder being chlorid of sodi- 
um without any albumen, as stated by Berzelius. 

The aqueous humor also contains urea and chlorid of sodium. 

G. C. ScHAaEFFER. 

10. On the Employment of Gun-cotton in Mining; by M. Comses, 
(Comptes Rendus, Jan., 1848.)—It is known that this substance does 
not contain oxygen enough for the complete combustion of all its car- 
bon. M. Combes proved the presence of a large quantity of carbonic 
oxyd, after a blast with gun-cotton, and even exploded the mixture form- 
ed with atmospheric air. 

To avoid this difficulty, chlorate of potassa was added in quantity 
sufficient to complete the combustion—80 parts to 100 pyroxyline. 
The salt finely powdered was mixed with the cotton by hand. In this 
ease the effect was excellenti—no combustible vapors, no odor of any 
kind could be noticed ; moreover, 5 parts of gun-cutton and 4 of chio- 
rate were equal in effect to 30 parts of mining powder. 

Mixtures with 80 parts nitrate potassa, or 70 nitrate of soda, were 
equally free from fumes and almost as powerful as that with chlorate. 

In the plaster rock in which the trials were made, M. Combes asserts 
that these mixtures are nearly as effective as their own weight of gun- 
cotton, three times their weight of gunpowder, or four times that of 
blasting powder. 

The volume of gas is the same with or without the mixture ; the in- 
creased effect must be due to the greater heat produced by the carbonic 
oxyd burning to carbonic acid. G. C. S. 

11. On a new Process for preparing Chloroform; by MM. Hv- 
raTet and Larocque, (Comptes Rendus, Jan., 1848.)—A still with a 
water bath is used; into this are to be put 37 quarts of water, which 
are to be heated to about 100° Fahr. Then stir in 11 pounds of quick 
lime previously slacked, and 22 lbs. commercial chlorid of lime. Upon 
this pour 34 pints of alcohol of 85, and when the whole is mixed, 
the head is to be put on, and the water of the bath caused to boil as 


quickly as possible. 
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As soon as the heat reaches the neck of the still, the fire is to be 
.slackened, when the distillation proceeds rapidly and continues without 
further heat. 

The chloroform is to be separated as usual, but the liquid which floats 
over it is immediately employed in the following manner. Without re- 
moving any thing from the still, 10 quarts of water are to be added ; 
when the whole has cooled to about 100° Fahr., add 6 or 8 pounds 
of quick lime and 22 pounds of chlorid of lime. Mix well, and pour 
in the liquid resulting from the preceding distillation, together with an- 
other quart of alcohol. ‘The operation is to be conducted as before, 
and if the still is large enough, a third or even fourth operation may 
be made with advantage. 

Thus, 3825 grms. alcohol gave the Ist distill’n, 550 grms. chloroform. 


2d “ 640 “ 

3d “ 700 “ 

4th “ 730 “ 
2620 


The authors from an estimate conclude that this substance can be made 
for 14 francs the kilogramme, or $1°25 per pound. As advantages of 
their process, they point out the previous heating of the water, and the 
absence of all swelling up, owing to the use of lime and the water bath. 
G. C. 8. 

12. On the Crystallized Hydrated Oxyd of Zinc ; by M. J. Nicktés, 
(Ann. de Chim. et de Phys., Jan., 1848.)—The mineral known as cu- 
priferous hydrate of zinc, contains hydrate of zinc and copper, and 
crystallizes in the right prismatic (trimetric) system. Anxious to as- 
certain whether the pure artificial hydrate of zinc belonged to the same 
system, it was prepared by the process of Runge. Iron and zinc are 
put into a vessel containing a solution of potash or ammonia; at the 
end of a few days the crystals are found on the sides of the vessel. 
These proved to belong to the same system with the mineral above 
named. 

In the course of preparation several curious particulars were noted. 
The sheet zinc of commerce was readily attacked, while cast zine re- 
fused to dissolve. The difference is attributed to the crystalline texture 
existing in the cast zinc, but entirely destroyed by the process of rull- 
ing—the amorphous condition being always more favorable to solution 
than the crystalline. On the other hand, iron in the shape of turnings 
was found more favorable to the action than any form of wrought iron 
—the crystalline structure here rendering the metal more negative. In 
all cases the intensity of the reaction is measured by the disengagement 
of hydrogen. Ammonia affords the best crystals. 

Lead was substituted for iron with success ; also copper, when it was 
noticed that though there was free exposure to the air, no coloration 
took place, provided both metals were completely immersed. Solution 
of oxyd of zinc in ammonia is however decomposed by copper—the 
liquid becoming blue, while crystals of the hydrated oxyd are formed. 
The blue solution in its turn is decomposed by metallic zinc with a pre- 
cipitation of copper. These reactions are cited by the author as de- 
serving attention. G. C. 8. 
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13. Electro-magnetic Balance for measuring the Intensity of Cur- 
rents; by M. Cu. Méne, (Comptes Rendus, Jan., 1848.)—A horse-shoe 
of soft iron is wound a certain number of times with an insulated wire ; 
the armature is attached to a counterbalanced scale pan. ‘The intensity 
of the current is directly measured by the magnetic force developed. 
If the same sort of wire is used, the apparatus may be made more del- 
icale by using a greater number of turns. 

The peculiarity of this method is, that the weight supported, divided 
by the number of turns, represents the influence of one turn of the 
wi e, that is, the intensity of the current. The recorded experiments 
shew a tolerable degree of accuracy in the results. G. C. 8. 

14. On certain properties of Iodine, Phosphorus, Nitric acid, &c. ; 
by M. Niépce pe Saint Victor, (Ann. de Chim. et de Phys., Jan., 
1848. )—The author has discovered that iodine has the property of attach- 
ing itself to the black lines of engraving, printing, writing, &c., and not 
at all to the white part. On this is founded a process for copying en- 
gravings, &c. The design is exposed for a few minutes to the vapor 
of iodine, and afier moistening it in water slightly acidulated with sul- 
phuric acid, it is applied to paper coated with starch paste, on which 
the copy is most accurately traced. These impressions are of course 
rather fugitive, and may be preserved for some time by securing them 
beneath a glass plate. 

Several copies may be made without a second preparation of the 
original, and the latter proofs thus taken are the clearest. 

It appears that all kinds of marks and drawing may be copied, pro- 
vided gum does not enter into the writing or drawing material. For 
India ink and lead pencil marks, it is advised to plunge the design into 
a very slight solution of ammonia and then another of acid, before ex- 
posing to the vapor of iodine. 

Porcelain, opal, glass, ivory, &c., when covered with starch size, gave 
copies of far greater beauty and permanence: they should when dry 
be varnished. 

An iodized engraving when pressed upon a silver plate, without 
being moistened, leaves a very clean copy, which exposed to mercuria! 
vapor in all respects resembles the daguerrian proofs. Copper plates 
require ammoniacal vapor to bring out the image, which may be clean- 
ed by a little water and tripoli without being removed. 

The black parts of a feather exposed to iodine vapor were faithfully 
copied while the white of the same feather was unmarked. Pieces of 
whitewood and ebony fastened together and the face dressed so as to be 
perfectly uniform, in like manner gave a copy of the black alone. 

The vapor of phosphorus undergoing slow combustion, produced 
the same effuct, the copies on metal being fixed by mercury or am- 
monia. 

Nitric acid vapor gave renewed effects, the whites on metal being 
white, the blacks being represented by the pure metal surface. After 
using this vapor a few times the engraving will no longer give copies 
and must be exposed for twenty-four hours before it can again be used : 
with the other substances named there need be no delay. 

Solutions of iodine were found to answer as well as iodine vapor. 
Sulphuret of arsenic (orpiment) in vapor afforded copies on metal which 
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needed no further preparation. We need not follow the detail of the 
experiments with chlorine, &c., as the effects were similar to those 
given above. G. C. 8. 

Photography upon Glass.—The author has produced photographs 
(Calotype) upon glass plates covered with starch, &c., by a process, 
which, with some modification, has probably been tried by every one 
who has experimented upon this interesting subject. ‘The use of albu- 
mine (white of egg) affurded far better proofs. This substance, or 
rather the most liquid portion, in which is dissolved the iodid of potassium, 
is spread over the plate and dried at a moderate temperature. 

The usual application of the aceto-nitrate of silver renders the albu- 
men insoluble, and not liable, therefore, to be disturbed throughout the 
process. ‘The proofs upon paper are far finer if one or two coats of 
starch paste or white of egg have been previously applied. 

[A French paper of very fine surface is sometimes found which 
contains a large quantity of starch. A solution of iodine in iodid of 
potassium gives a blue color immediately on its application to this paper, 
which is again rendered white (or rather yellowish) on the contact of 
the silver solution. Hence the silver may be applied by the light of 
the faintest taper with great certainty, no spot being left untouched— 
we can even measure very nicely the amount of silver solution by the 
manner in which the blue iodid is decolored. Such paper we have 
found to give the clearest proofs and most free from spots. ] 

G. C. 8. 

15. Note to a paper on the Chemical Nature of Gelatine, published 
in the American Journal of Jan., 1848, p. 74; by T. S. Hon, (extract 
from a letter to one of the editors.)—In the January number of this 
Journal, I published a communication, the object of which was to 
prove that gelatine is to be regarded as the amidized species of a body 
identical, in composition, with dextrine. This was supported by a 
comparison of its analysis with a calculated formula and its metamor- 
phosis by the action of dilute sulphuric acid which converts it into sul- 
phate of ammonia and glucose or grape sugar. At the same time 
it was suggested that when taken into the stomach, its assimilation was 
effected by combining with it the elements of water, thus forming 
ammonia and dextrine of glucose. A medical friend has recently 
communicated to me a curious case, which seems directly to confirm 
this suggestion and deserves to be recorded. 

A person who had for a long time been the subject of diabetes mel- 
litus, consulted him a few months since in regard to his case. He is a 
young gentleman of scientific and observant habits, and has made his 
disease a subject of special study, marking carefully all its various phases 
and the changes produced in the urine by differences in diet. While 
confined to an exclusively animal diet, he was recommended by his 
physician, as an agreeable variety, to eat calves-foot jelly. This he 
found, to his surprise, at once increased the specific gravity of his urine, 
and the secretion of sugar became abundant. The patient was at this 
time using no sugar or farinaceous food whatever, and he observed that 
the formation of sugar was invariably consequent on the use of the 
calves-foot jelly and ceased when this was discontinued. 

__ In this disease it is well known that the digestive function is impaired 
in such a manner that all farinaceous substances ingested are convert- 
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ed into glucose, (a change which there is reason to believe, takes place 
also in the normal digestion of these substances,) after which no farther 
assimilation goes on, but the sugar formed is created by the urinary 
passage. In the present case it is evident that the gelatine had been 
decomposed in the manner suggested and that the sugar incapable of 
assimilation had passed off in the urine. In no other manner can we 
account for this otherwise singular fact; but upon the present view of 
the constitution of gelatine, it is just what we should expect. It is in- 
deed a direct proof, and furnished as it is, by a cautious and intelligent 
observer, who had no theory to sustain, is of peculiar value. 

A comparison of the quantity of ammonia in the urine when the pa- 
tient was subsisting upon a flesh diet, and one of gelatine, would be of 
much interest and would, doubtless, show in the latter case, a greatly 
increased excretion of ammoniacal salts. 

Montreal, April 22, 1848. 

16. Purifying Liquids by Galvanism, (Patent Office Rep. issued in 
1848, p. 41.)—A patent has been granted for an interesting process, 
by which a feeble galvanic power is employed to separate salts, acids 
or alkalies from water or other liquids. ‘Two porous vessels containing 
water are partly immersed in the liquid to be purified, and a zinc plate 
placed in one vessel and an iron plate in the other vessel. Other met- 
als would answer, but the inventor prefers the above. The zinc and 
copper plate being connected by a wire, galvanic action is established, 
and the salts or other soluble matters are carried through into the po- 
rous cups, and these accumulate in one or the other according to the 
electrical relations of the impurities. 

17. Decomposition of Substances by Steam, and Manufacture of Sul- 
phate and Muriate of Potash, (Patent Office Report for 1847, Wash- 
ington, 1848, p. 27.)—The most interesting and probably the most val- 
uable of the patents granted during the last year, under the subject of 
chemistry, are two which have been granted to an American citizen, 
now residing in England. One is for the manufacture of sulphate and 
muriate of potash from feldspar, and the other for decomposing alka- 
line salts by the action of steam at a high temperature. The latter ap- 
pears highly interesting as a purely scientific discovery, apart from its 
practical value, In this exhibition of the solvent power of steam, we 
see at once a new, powerful and most economical chemical reagent. 

In the process of decomposing feldspar, the inventor heats together 
a potash feldspar, lime or its carbonate, and the sulphate of either lime, 
baryta or strontia, and afterwards lixiviates the mixture with water. 
The heat is to be kept at or above redness. In obtaining the muriate 
of potash, the muriate of either soda, lime or iron is added to the pot- 
ash feldspar, in place of the sulphate above mentioned, the modus op- 
erandi being substantially the same as in obtaining the sulphate. 

The process of decomposing salts by steam is so replete with inter- 
est and novelty, as to warrant the citation in full of its description by 
the inventor. 

My invention consists in a method of decomposing the sulphates and 
muriates of the alkalies and alkaline earths, by exposing them at a high 
temperature to a current of steam or vapor of water, by which the acid 
is carried off, and the alkaline base either remains free, or enters into 
combination with some third substance provided for that purpose. 
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To decompose sulphate of lime, and obtain from it sulphuric and sul- 
phurous acids, and free lime, proceed in the following manner: I 
have a fire-clay cylinder of close texture, and of any convenient size, 
placed vertically in a furnace, and provided with openings at the top 
and bottom, for charging and discharging, which openings are capable 
of being closed air-tight. To the top of this cylinder Foes an es- 
cape tube of fire-clay, for conveying off the acid vapors; and to the 
bottom, for the admission of the steam, I adapt another clay pipe, con- 
nected with a steam-boiler, by a series of fire-clay tubes, which are to 
be kept at a red heat. In order to diminish the corrosion of the cylin- 
der by the sulphate of lime or the lime itself, I line it with a coating of 
native carbonate of magnesia, applied in a manner similar to the usual 
clay linings of chemical furnaces. | fill the cylinder with pieces of 
sulphate of lime, about a quarter of an inch in diameter, and having 
luted the openings air-tight, | heat the cylinder and its contents to a 
high red heat. | then pass steam from the boiler, through the red hot 
clay tubes, into the bottom of the cylinder, and up through the charge. 
The heated steam, in its passage through the pieces of sulphate of lime, 
carries off the acid in the state of sulphurous acid and oxygen, with 
sometimes a little sulphuric acid mixed with it. The acid vapors pass 
off by the escape tube at the top of the cylinder, and I convey them by 
stone-ware tubes into a leaden chamber, in order to combine them into 
sulphuric acid by the usua! means. I take care that the heat is not rais- 
ed so high at first as to melt the sulphate of lime in the cylinder, but I 
increase it towards the end of the operation, the charge becoming more 
infusible when partly decomposed. I have an opening in the tube con- 
veying off the acid vapors from the top of the cylinder, by means of 
which I examine the vapors from time to time, and from the relative 
acidity of these, ascertained by the usual tests, | judge of the progress 
of the operation. I regulate by a stop-cock the quantity of steam pass- 
ed through the charge in the cylinder, maintaining the supply at that 
point which produces the greatest quantity of acid in the vapors. 
When the vapors cease to contain any notable proportion of acid, the 
cylinder and its contents being at a high red or low white heat, I shut 
off the steam, withdraw the charge from the cylinder by the lower 
opening, and put in a fresh one to be treated like the first. The charge 
thus operated upon will be found to consist chiefly of caustic lime. 
When | wish to obtain the acid and alkaline base from the sulphate of 
magnesia, I first drive off by heat all its water. I then introduce it, in 
small pieces, into a cylinder such as I have before described, and ope- 
rate upon it in the manner directed for the sulphate of lime. But I 
take care to keep the heat at low redness at first, to prevent the fusion 
of the charge, which would choke up the cylinder and prevent the pas- 
sage of the steam. ‘The decomposition of the sulphate of magnesia 
takes place at a much lower temperature than that of sulphate of lime, 
(a low red heat is sufficient,) and a considerable part of the acid is giv- 
en off in the state of sulphuric acid. When the charge has been treat- 
ed as directed, the residue will be found to consist chiefly of caustic 
magnesia. 

When I wish to decompose the sulphates of baryta and strontia, I 
operate upon them in a reverberating furnace. This mode is less ad- 
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vantageous for the manufacture of sulphuric acid than the use of the 
close cylinder formerly described, but | prefer it for the two last men- 
tioned salts, because I consider their bases the more important product 
of their decomposition, and the hydrates of these alkalies, and partic- 
ularly that of baryta, being fusible, would have much tendency to cor- 
rode the interior of the cylinder, at the heat necessary to decompose 
the salts. [I use a common reverberatory furnace, with its hearth cov- 
ered with a compact bed of native carbonate of magnesia, three or four 
inches thick. Several clay steam pipes are introduced through the roof 
of the furnace, so as to throw a current of heated steam over the whole 
width of the hearth; these pipes are connected with a steam-boiler by 
a series of fire-clay tubes kept red hot. ‘The sulphate, broken into pie- 
ces of about half an inch in diameter, is spread over the lining of car- 
bonate of magnesia on the hearth of the furnace, and brought to a high 
red or low white heat. A current of steam is then admitted from the 
boiler, through the red hot tubes, upon the charge. 

The acid of the sulphate is carried off by the steam, and when’ 
wish to condense it, the acid vapors are conveyed along with the gases 
of the fire, into a leaden chamber, to be combined into sulphuric acid 
by the usual means. The quantity of steam thrown upon the charge 
is kept at the point which produces the most rapid evolution of acid, 
and the charge is stirred occasionally, so as to expose fresh surfaces to 
the action of the steam. As the contact of deoxydizing gases with the 
sulphate is injurious, | admit, if necessary, by suitable openings above 
the fuel, such an excess of air as will render the atmosphere in the fur- 
nace oxydizing. ‘The sulphate of strontia requires a higher heat than 
the sulphate of lime for its decomposition, and the sulphate of baryta 
still higher than the sulphate of strontia. 

When the sulphate of baryta is partly decomposed, the mass melts 
and becomes more fusible as the decomposition proceeds. I judge of 
the progress of the operation by testing a portion of the charge from 
time to time ; when it dissolves altogether or nearly so in dilute nitric 
acid, I withdraw the charge which now consists chiefly of the hydrate 
of baryta or strontia. To obtain muriatic acid, and the hydrates of ba- 
ryta or strontia, or caustic lime from the muriates of these bases, | em- 
ploy the same process as that above described for the decomposition of 
the sulphate of baryia. 

The sulphates of potash and soda may to some extent be decomposed 
by being subjected at a high temperature to the action of a current of 
steam, in the manner directed for the decomposition of the sulphate of 
baryta. But owing probably to the volatile nature of the bases of these 
salts at a high temperature, no large proportion of them can thus be 
obtained in a free state. To aid therefore the decomposing action of 
the steam, | employ some substance capable when mixed with these 
sulphates, highly heated and exposed to steam, of forming a combina- 
tion with their alkaline bases which shall yet when cold give up the al- 
kali to the action either of water or of water and carbonic acid. 

Of the large class of substances possessing these properties, which 
for convenience I will call combining substances, | prefer to use either 
alumina or the subphosphate of alumina. The alumina is prepared by 
strongly igniting the sulphate of alumina, or by any other well known 
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process. The subphosphate of alumina is prepared (as directed in 
chemical works) by mixing solutions of the phosphate of soda, and the 
sulphate of alumina, and adding to the solution a slight excess of am- 
monia. I mix the alumina in the state of powder with an equal weight 
of the sulphate of potash or of soda also powdered, and spread the mix- 
ture upon the hearth of a reverberatory furnace, such as | have before 
described for the decomposition of the sulphate of baryta. The mix- 
ture is then heated, exposed to steam, stirred, and the operation con- 
ducted in all respects in the manner described for the treatment of the 
sulphate of baryta. When it is desired to collect the sulphuric and sul- 
phurous acids produced by the decomposition of the sulphates of pot- 
ash and soda, | prefer to moisten the mixture of alumina and the sul- 
phate with water, and form it into balls about half an inch in diameter, 
which I heat and expose to steam in a close cylinder in the manner for- 
merly described for the sulphate of lime. When a specimen of the 
charge shows by the usual tests that it contains no notable proportion 
of sulphate undecomposed, the operation is completed. | then withdraw 
the charge, lixiviate it with hot water, and when the clear solution of 
aluminate of potash or soda thus obtained has become cold, | pass 
through it an excess of carbonic acid until no more precipitate of alu- 
mina is formed. ‘The clear solution of carbonate of potash or soda is 
then drawn off and evaporated. The alumina thus recovered is again 
used as the combining substance. When | wish to obtain the aluminate 
of potash or of soda, | merely evaporate the solution above described 
without introducing the carbonic acid. 

The muriate of potash or of soda | merely evaporate the solution 
above described, without introducing the carbonic acid. 

The muriate of potash or of soda may also be decomposed when in a 
fused state by the action of steam ; alumina or the subphosphate of alu- 
mina being present, the operation is to be conducted in all respects in 
the same manner as that just described for the sulphates of potash and 
soda. But owing to the great volatility of the muriates of potash and 
soda when exposed at a high temperature to a current of air or steam, 
a large quantity of the muriate will escape with the steam and gases 
of the fire in the state of vapor undecomposed, and will be lost or will 
be difficult to condense. I prefer therefore to effect the decomposition 
of the muriates of potash and soda by causing their vapors, intimately 
mixed with highly heated steam, to pass slowly through a mass of small 
pieces of alumina kept at a high red heat. 1 use for this purpose a 
vertical fire-clay cylinder lined with a coating of native carbonate of 
magnesia to diminish the corrosion of its sides by the alkali, and made 
with convenient openings at top and bottom for charging and discharg- 
ing, which openings should be capable of being closed air-tight. | ar- 
range a cast iron retort so that its tube enters directly the cylinder near 
its bottom. The retort should have a charging dvor at the top capable 
of being made air-tight, through which is introduced the muriate of 
potash or soda to be decomposed. 

The muriates of potash and soda will not vaporize freely when fused 
and highly heated, unless the atmosphere above them is continually 
changed. This may be effected by a current of steam, and | find that 
I can sufficiently regulate the quantity of the salt volatilized from the 
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retort, by the amount of steam which I blow over its melted surface. 
I therefore insert a small steam pipe into the top of the retort, so as to 
throw a jet of heated steam upon the surface of the melted salt, and 
thus force its vapor to enter the cylinder. The quantity of steam thus 
introduced to aid the volatilization, is not sufficient to decompose all the 
salt volatilized. The rest of the steam necessary for this purpose is 
passed directly into the cylinder by a fire-clay pipe entering it near the 
bottom, and connected through a series of fire-clay tubes kept red hot 
with a steam-boiler. Both steam pipes are provided with cocks, an es- 
cape tube is inserted into the top of the cylinder to convey the acid va- 
por and the vapor of any undecomposed muriaie into suitable conden- 
sers. I have an opening in this tube, by which | can withdraw at times 
a portion of the vapors in it, to examine their saline and acid characters. 

The cylinder and retort are to be so constructed and arranged, as to 
allow their contents to be heated to high redness and upwards by any 
of the well known means. The mode of operating is as follows: The 
discharging door being closed air-tight, I fill the cylinder with alumina 
in pieces of about one quarter of an inch in diameter, and fill the re- 
tort with the muriate of potash or soda, and then close both the charg- 
ing door of the cylinder and that of the retort air-tight. I now bring 
the cylinder to a high red or white heat, and the retort to a cherry red 
heat, so that the salt in it is melted and ready to volatilize freely at the 
admission of steam upon its surface: steam is now passed from the 
boiler through the red hot tubes into the cylinder by the pipe entering 
near its bottom, so that it is filled with highly heated steam passing up- 
wards in a slow current through the interstices of the pieces of alumina. 
I now admit by degrees a jet of heated steam into the salt retort, by 
the pipe entering its top, and thus drive a quantity of salt vapor into the 
cylinder, where it mixes thoroughly with the current of steam which 
has entered by the other pipe, and ascends with it through the column 
of highly heated alumina. In its passage the alkaline base of the mu- 
riate combines with the alumina, forming an aluminate of potash or so- 
da, and the muriatic acid together with any salt vapor which may have 
escaped decomposition, passes off with the steam through the escape 
tube at the top of the cylinder into the condensers provided. The pro- 
gress of the operation can be ascertained by examining the nature of 
the vapors which are passing through the escape tube. 

When these vapors contain a large quantity of salt and are strongly 
acid at the time, | admit more steam through the pipe leading directly 
into the cylinder, and if this does not have the effect of diminishing the 
quantity of salt in the vapors, I lessen the quantity of steam thrown into 
the salt retort, and by that means decrease the supply of salt vapor 
driven into the cylinder. Where the escaping vapors contain but little 
salt and a large quantity of acid, I consider the operation as proceed- 
ing favorably, and I always endeavor to regulate the quantities of steam 
passed through the two pipes, and by that means, the proportions of salt 
vapor and steam thrown into the cylinder so as to produce this eflect. 

When the escaping vapors contain a large quantity of salt and steam 
and but little acid, the cylinder and its contents being at a high red heat, 
i consider that the decomposition of the salt is no longer effected in the 
cylinder, and I then shut off both currents of steam, withdraw the 
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charge by the lower door, and replace it by fresh alumina. The with- 
drawn charge is then lixiviated with hot water, and the solution of alu- 
minate of potash or soda thus obtained is treated with carbonic acid, as 
before described. 

The lining of the cylinder should be examined occasionally, and 
kept in repair so that the fire-clay may not be corroded by the alkali. 
Provided the charge of alumina in the cylinder is readily and equally 
permeable to the current of steam and salt vapor, the smaller the pie- 
ces of which it consists and the greater the surface they expose to the 
current, the more rapidly will the decomposition of the muriate pro- 
ceed. The steam used need not be of a higher boiler pressure than 
will suffice to secure its passage through the charge in the cylinder. 
The subphosphate of alumina may be substituted for the alumina, in 
the processes for the decomposition of the suiphate and muriates of 
potash and soda, and its action is even more powerful, but its first cost 
is greater. Although to aid the decomposition of the sulphates and 
muriates of potash and soda by steam at a high temperature, the use of 
either alumina or its subphosphate is preferred as the combining sub- 
stance, yet there are a great number of substances which also possess 
the requisite properties, but act with variovs degrees of energy. Thus 
many salts which contain already a certain proportion of base, will yet, 
when exposed in contact with the sulphates and muriates of potash and 
soda, at a high heat, to the action of steam, form a combination with 
the potash or soda, decomposable when cold by water, or water and 
carbonic acid. ‘The subphosphates of lime, baryta and strontia, and 
the subsilicates of lime, baryta and strontia, will under these circum- 
stances combine with the alkali and yield it to the action of water alone 
when cold. The sulphates of baryta and strontia although themselves 
decomposable by the action of steam at high temperatures, are stil! ca- 
pable of thus aiding in the decomposition of the sulphates and muriates 
of potash and soda, and yield the alkali by the action of water. The 
neutral phosphates, and neutral silicates of potash and soda, when thus 
treated, form basic salts which are soluble in water and decomposable 
by carbonic acid. 

The alkalies, lime and magnesia, will also thus combine with a por- 
tion of free potash or soda which may be extracted by water. Other 
materials are capable of being used as combining substances; but | 
have named these which I consider preferable. 

The decomposition of the muriate of soda by the action of steam at 
a high temperature may be applied to the production of sulphate of so- 
da, by exposing the muriate mixed with sulphate of lime to a high heat 
and to the current of steam. For this process I use a horizontal cylin- 
der of close fire-ware, protected on the inside from the action of the 
lime or the sulphate by a lining of carbonate of magnesia, and provided 
with an opening for charging capable of being made air-tight. Into 
the top of the cylinder, at one end, a steam pipe is introduced, and 
from the other end at the top an escape pipe connects with suitable con- 
densers for collecting the vaporized salt and acid. The cylinder is half 
filled with a mixture of equal parts by weight of sulphate of lime and 
muriate of soda, the opening made air-tight, and the cylinder and its 
contents brought to a red heat. A current of heated steam is then ad- 
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mitted, which passes over the surface of the melted mixture and car- 
ries off muriatic acid with more or less volatilized salt into the conden. 
sers. When the steam escaping from the cylinder ceases to contain 
any notable quantity of muriatic acid, the operation is discontinued and 
the charge is withdrawn. Its soluble salts are extracted by water, and 
the sulphate of soda separated from any undecomposed muriate by 
evaporation and crystallization. 

In this operation the heat should not be raised so high as to cause the 
decomposition by the steam of the sulphate of soda produced, or the 
sulphate of lime itself. 

Though | prefer in all the above described processes heating the 
steam highly before passing it upon the salt to be decomposed, yet the 
same effect will be produced whenever the steam and salt are in con- 
tact at the proper temperature for the respective decompositions, wheth- 
er they have both been previously heated, or one alone heated so highly 
as to be able to raise the other to the required temperature. As has 
been before stated, some of the salts are decomposable by steam at a 
much lower temperature than others, but with all the decomposition 
proceeds more rapidly in proportion as the heat is increased. 

I claim as my invention the decomposing the sulphates of baryta, 
strontia, lime and magnesia, and the muriates of baryta, strontia and 
lime, by exposing them at a high temperature to the action of a current 
of steam, for the purpose of obtaining the acids and the alkalies of 
these salts respectively. 

I also claim the decomposing the sulphates and muriates of potash 
and soda, for the purpose of obtaining the acids and the alkalies of 
these salts respectively, by exposing them at a high temperature to the 
action of a current of steam, alumina or the other combining substan- 
ces being present. 

L also claim making aluminates of potash and soda by the action of 
a current of steam upon a mixture of alumina and the sulphate or mu- 
riate of potash or soda at a high red heat. 

I also claim the making sulphate of soda by the action of a current 
of steam upon the muriate of soda at a red heat, sulphate of lime be- 
ing present as described. 


Il. MinERALOGY AND GEoLocy. 


1. Samarskite.—M. H. Rose has shown that while minerals that 
present luminous phenomena when heated, have generally greater spe- 
cific gravity after heating than before, (as gadolinite, orthite and alla- 
nite,) samarskite, on the contrary, has the reverse relation to heat. 
Specimens having a specific gravity 5°617 before heating, afforded 
5°37 and 5°485 afler they had been heated and pulverized. This 
change of gravity takes place without any variation in the amount of 
actual weight. This fact accounts for the different specific gravity 
obtained by Hermann for the mineral he designated yttro-ilmenite, 
since proved to be samarskite. 

Rose has found, after several trials, that the luminous phenomena of 
gadolinite and oxyd of chrome precipitated by ammonia, were always 
accompanied by a sudden disengagement of heat. This was shown 
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by the dilatation of air enclosed with the mineral by means of the 
heat given out. With samarskite, scarcely any dilatation was observed, 
the amount of air expelled being ten times greater for gadolinite and 
oxyd of chrome. 

Rose has received from Hermann, specimens of the ilmenic acid this 
chemist found in his yttro-ilmenite and also in the pyrochlore of Miask ; 
and he has ascertained that it was mostly niobic acid, mixed witha 
litle tantalic and pelopic acid and an appreciable quantity of titanic acid. 

2. Bagrationite, a new mineral from the Urals; by M. pe Koscu- 
arov, (Pogg. Ann., Ixxiii; Bib. Univ. de Genéve, March, 1848, p. 
232.)—Bagrationite occurs with diopside and chlorite in the mines of 
Achmatovsk, in opaque black crystals, affording a deep brown powder. 
It has a vitreous luster on the lateral faces and is submetallic on those 
of the summit. The fracture is uneven or small conchoidal, without 
cleavage. H=6°5. G=4-115. It is not attacked by acids, and when 
heated in a tube yields no water and no odor. Before the blowpipe it 
effervesces and then melts to a black magnetic globule. With borax 
and salt of phosphorus it dissolves, affording the reactions of iron and 
silica. The crystals are oblique rhombic, much modified; M: M= 
70° 50’, P : M@=104° 8’.—The author places it near gadolinite. Inthe 
Bibliotheque Universelle where the description is cited, its close relation. 
to Epidote and its probable identity with that species are pointed out. 

3. Pseudomorphism.—Dr. J. Reinnarp Bium has just issued a sup- 
plement* to his valuable work on Pseudomorphs, noticed at some length 
in vol. xlviii. of this Journal, p. 66. Dr. Blum in his introductory chap- 
ter, alludes to the observations connected with the former notice, and 
very properly observes that it is quite impossible always to distinguish 
pseudomorphs by incrustation from pseudomorphs by replacement; for 
where there is seemingly only an incrustation, there may actually have 
been a removal of the exterior of the incrusted mineral corresponding 
to this apparent incrustation. The following examples of pseudomorphs 
are described in this new volume. 


Division I. 


Pseudomorph. Form imitated. 
Quartz. Heuiandite, Stilbite. 
Steatite (Rensselaerite). Hornblende. 
Mica. Pinite. 
Brown iron ore. Specular iron. 
Fluor spar. Cale spar. 
Gypsum. Cale spar. 
Dolomite. Calc spar. 
Mica. Andalusite, feldspar, wernerite, 
tourmaline. 


Mica, aspasiolite, fahlunite, es- 
markite, bonsdorffite, chloro- 
phyllite, weissite, praseolite, 
pyrargillite, gigantolite, pinite. olite. 
Prehnite. Natrolite. 


* Nachtrag zu den Pseud pb des Mineraleichs, von Dr. J. Reinhard 
Blum, pp. 213, 8vo. Stuttgart, 1847. 
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Pseudomorph. 


Wernerite. 
Talc. 


Steatite. 


Serpentine. 


Chlorite. 
Stiblite. 
Minium. 
Pyromorphite. 
White lead ore. 
Magnetic iron ore. 
Peroxyd of iron. 
Brown iron ore. 
Stilpnosiderite. 
Kupferpecherz. 
Kupferindig. 
Malachite. 
Azurite. 


Graphite. 
Stone salt. 
Gypsum. 
Quartz. 


Steinmark. 
Pyrolusite. 
Stilpnosiderite. 
Brown iron ore. 
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Form imitated. 

Epidote. 

Chiastolite, kyanite, couzeranite, 
pyrope. 

Dolomite, quartz, andalusite, chias- 
tolite, feldspar, mica, wernerite, 
augite. 

Spinel, mica, garnet, augite, chon- 
drodite. 

Feldspar, garnet. 

Gray antimony. 

White lead ore. 

Galena, white lead ore. 

Lead vitriol. 

Spathic iron. 

Brown iron ore, pyrites, spathic iron. 

White iron pyrites, spathic iron. 

Vivianite. 

Copper pyrites. 

Copper pyrites. 

Copper pyrites, gray copper ore. 

Gray copper ore. 


Division IL. 


Pyrites. 

Dolomite. 

Stone salt. 

Heavy spar, fluor spar, cale spar, 
dolomite, galena. 

Fluor spar. 

Dolomite. 

Dolomite, calamine. 

Cale spar. 


The volume continues with valuable details and views respecting the 
fossilization of shells and wood. 

4. On Dolomisation; by A. von Mortort, (Naturwiss. Abhandl. von 
W. Haipincer, Band I, Vienna, 1847.)—A. von Morlot states that the 
metamorphic nature of dolomite was first suggested by Arduino.* As 
early as 1827, W. Haidinger in an article on pseudomorphism descri- 
bed certain dolomitic pseudomorphs, and states that in their formation, 
* part of the carbonate of lime was replaced by carbonate of magne- 
sia so as to form in the new species a compound of one atom of each.”’t 
From this fact and other observations he inferred that dolomite origina- 
ted in asimilar change. Elie de Beaumont in 1837 suggested the same 
view, and thus accounted for the occurrence of open spaces in the dolo- 
mite, often amounting to twelve per cent. of the mass. 

The association of gypsum with dolomite had been noticed by vari- 
ous observers. Haidinger in view of this well known fact, concluded 


* Osservazioni chimiche sopra alcuni Fossili. Venezia, 1779. 
t Trans. Roy. Soc. Edinb., March 19, 1827. 
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that it must arise from sulphate of magnesia being the agent by which 
the change into dolomite was produced. ‘The magnesia of the sul- 
phate of magnesia going to a portion of the lime to form dolomite (or 
carbonate of lime and magnesia), the sulphuric acid thus set free would 
form with water and another portion of the carbonate of lime, gyp- 
sum (sulphate of lime). 

But chemistry had shown that when a solution of gypsum was filter- 
ed through pulverized dolomite, sulphate of magnesia was formed and 
carbonate of lime set free. Haidinger had also observed the efflores- 
cence of sulphate of magnesia in gypsum quarries, and traced it toa 
decomposition of this character. As these last are results of ordinary 
exposure, Haidinger naturally inferred that this dedolomisation required 
no unusual heat or pressure, while for the inverse decomposition (or 
dolomisation), both heat and pressure might be necessary. Experi- 
ments on this point were projected in 1843, by Haidinger and Wohler, 
but were not carried out. Von Morlot has at last applied this test, and 
confirmed the view so far as to show that when carbonate of lime and 
sulphate of magnesia in the requisite proportions are heated together 
under pressure, dolomite is actually formed, together with sulphate of 
lime. The temperature to which they were subjected was 200° C., and 
the pressure 15 atmospheres. An interesting problem was thus solved. 

[It is still a question, what is the least quantity of heat requisite for 
this dolomisation. Many compact limestones of our western states con- 
tain 30 to 40 per cent. of carbonate of magnesia, as first shown by Mr. 
D. D. Owen; and these rocks present no evidence of the action of heat. 

In the analysis of recent corals by Prof. B. Silliman, Jr., published 
in the volume on Zoophytes by the writer, there is less than one per 
cent. of magnesia. But in a compact coral rock made up of material 
of coral origin, he found 38-07 per cent. of carbonate of magnesia. 
The coral rock was a result of consolidation without heat, as we may 
judge from the absence of all evidence of its effects. Another speci- 
men of a fragmentary character afforded 5-29 per cent. of magnesia. 
Both resemble the common reef rocks. They appear to show that 
there are circumstances in which the magnesian salt of the ocean, and 
the carbonate of lime of the corals, may react and produce a magne- 
sian rock at the ordinary tropical temperature of the water. This ac- 
tion may favor the consolidation into rock which is in progress beneath 
the seawater. It is evident that the finer the coral or calcareous mate- 
rial, the more magnesian the product; this principle accounts for the 
small proportion of magnesia in the second case alluded to above.— 
J. D. Dana.] 

5. Three Minerals wry the Lake Superior Copper Region; by J. 
D. Wuirney, (Jour. Bost. Soc. Nat. Hist., v, 486.)—-These minerals 
occur at Kewenaw Point, and on Isle Royal, where many zeolites have 
been found. The first of the three analyzed and described by Mr. 
Whitney, is Tabular spar. ‘The other two are new species. 

(1.) Jacksonite, (named in honor of Dr. C. T. Jackson.) It is near 
prehnite in composition, but contains no water. It occurs in finely ra- 
diated or lamellar radiated masses, of a white color tinged with green. 
H.=6. G.=2-881. Translucent; lustre vitreous. Dissolves slowly 
but perfectly in muriatic acid, the silica separating as a flocky powder. 
Srconpy Series, Vol. VI, No. 17.—Sept., 1848. 35 
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Fuses very readily before the blowpipe in the platinum forceps, with a 
brilliant yellow light and a strong intumescence. Affords a colorless 
transparent glass with borax. Dissolves readily in a large quantity of 
soda ; but with more soda, swells to an infusible slag. ‘The analysis 
gave silica 46-12, alumina and a little peroxyd of iron 25°91, lime 27:03, 


soda 0°85 = 99-91, from which comes the formula Ca? Si+-Al Si. 
(2.) Chlorastrolite. This mineral occurs in finely radiated stellated 
masses, having a pearly lustre, and slightly chatoyant on the rounded 
sides. H.=55—6. G.=38-180. Coior light bluish green. Fuses 
easily before the blowpipe to a grayish blebby glass, intumescing and 
swelling up like a zeolite. In an open tube it gives off water and whi- 
tens. Soda dissolves it in small quantity, and gives a bead colored by 
a trace of manganese ; with more of the assay it swells to an infusible 
slag. Dissolves readily with borax, affording a transparent glass col- 
ored by iron. Gives a beautiful blue with nitrate of cobalt. Dissolves 
readily and affords a flocky precipitate with muriatic acid. The analy- 
sis gave silica 36°99, alumina 25°49, peroxyd of iron and a little pro- 
toxyd 6°48, lime 19-30, soda 3°70, potash 0°40, water 7°22 = 100°18. 


The following formula is deduced :—(Ca*, Na*)Si+2(Al, Pe)Si+-3H : 
it is that of meionite, excepting the water. 

6. Mines of Cinnabar in Upper California, (communicated for this 
Journal by Rev. C. S. Lyman, in a letter dated Pueblo de San José, 
March 24, 1848.)—The mine of New Almaden is situated a few miles 
from the coast, about midway between San Francisco and Monterey, 
and in one of the ridges of Sierra Azul mountain. The mouth of the 
mine is a few yards down from the summit of the highest hill that has 
yet been found to contain quicksilver, and is about 1200 feet above the 
neighboring plain, and not much more above the ocean. This hill ex- 
tends longitudinally in a northwesterly direction, decreasing in height ; 
and in various parts of it, for several miles, traces of the cre have been 
found, and some openings have been made which promise to be valua- 
ble. This range of hills consists of a variety of rocks, which I have 
not yet had an opportunity properly to study. The prevailing one is a 
greenish talcose rock, which seems to embrace the bed of ore at the 
New Almaden mine both above and below. A specimen from the 
rock immediately contiguous to the ore, is contained in the box. The 
ore is interspersed through a yellow ochreous matrix, which forms a 
bed 42 feet in thickness, dipping northwesterly at an angle of about 45°. 
The richest ore, is at present found in the upper part of the bed, the 
poorer ores being taken from the lower portion. 

This mine, known to the aborigines from time immemorial as a “ cave 
of red earth,” from which they obtained paint for their bodies, was first 
discovered to contain quicksilver about four years since, during experi- 
ments made by some Mexicans to smelt the ore for the purpose of ob- 
taining gold, which they supposed it to contain. About two years ago 
it fell into the hands of Barron, Forbes & Co., who sent on hands, tools 
and funds to commence working it. Unfortunately the vessel fell into 
the hands of the United States forces, and was confiscated ; the opera- 
tions of the mine were of course delayed till the arrival of Mr. Forbes 
himself a few months since, with miners, tools, and whatever things he 
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was able to procure in Mexico, to enable him to make a fair experi- 
ment on the capabilities of the mine. The great trouble was to obtain 
suitable apparatus for extracting the ore. At length four potash kettles 

were found, which were set in a furnace of adobies, with condensers 

of mason-work immediately adjacent—a wretched apparatus indeed for 

managing so subtle a thing as mercurial vapor. While I was at the 

mine, the daily mode of working was to fill these pots in the morning 

with 1600 Ibs. (400 to each pot) of the ores of average quality, bro- 

ken in lumps of the size of apples, put on the covers and lute them 

with a layer of sand. ‘The fires were then kept up till near night, when 

the furnaces were allowed to cool gradually. The next morning the 

condensers were opened, and the metal dipped up; which usually 

amounted to from 200 to 300 pounds for the four pots. This was a 

much less per-centage than the assay indicated, and it was obvious that 

a large portion of metal was lost. The upper parts of the pots and 

condensers were found to be generally coated with a crust of sulphu- 

ret of mercury, of which No. 15 is a small specimen. Mr. Forbes 
wished to devise some way of extracting the metal without mixing lime 

with the ore in the roasting, but was unsuccessful. At length a kiln of 
lime, which occurs in the immediate vicinity, was burned, and | am in- 

formed that, mingled with this, the ores yield a vastly larger per-cent- 
age of metal. In the last three weeks, about 10,000 pounds of metal 

have been extracted with the same apparatus, being a yield of over 50 
per cent. Whether the ores were picked or not, 1 cannot say, but pre- 
sume they were. Between 15,000 and 20,000 pounds have been ex- 
tracted in about two months, only six miners having been employed in 
digging the ore, and the hands of the establishment, all told, miners, 
furnace men, wood-choppers, &c. &c., numbering only a score. The 
mine is probably yielding a nett profit of $100,000 a year, with its pre- 
sent crude apparatus. With suitable furnaces and iron cylinders or re- 
torts, the mine would easily yield $1,000,000 and upwards. Mr. F. 
sails to Europe shortly for the apparatus necessary. The bed has as 
yet been followed but a few hundred feet, but the ores grow more and 
more rich and abundant. 

The other mines opened in the vicinity, have not yet been sufficiently 
developed to decide upon their character. Ore has been found in fif- 
teen or twenty other places within a few miles around, and within a 
few days in hills that do not seem to belong to the same range with that 
which contains the mine already described. 

Some ores of silver have also been recently discovered in this re- 
gion. But I have had no opportunity of procuring any genuine speci- 
mens as yet, and whether silver mines worth the working will be found, 
is at least problematical. 

There are traces of coal in the country, but nothing of value has yet 
been discovered. 

Gold has been found recently on the Sacramento, near Sutter’s Fort. 
It occurs in small masses in the sands of a new mill race, and is said 
to promise well. 

7. Argentiferous Galena and Iron Ore in Algeria, (L’Institut, No. 
748.)—From a work on the mineral riches of Algeria, by M. Henry 
Fournel, we learn that there is a valuable mine of argentiferous galena 
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at Kefoum-Thaboul, near the frontiers of Tunis, occurring in argilla- 
ceous schists connected with sandstones and conglomerates. 

Magnetic iron ore abounds in the mountains Bou Hamra, the small 
chain Belelieta, and to the north of lake F’zara. ‘To the north of the 
place last mentioned there is an entire mountain, the Mokta-el-Hadid, 
which rises out of the gneiss to a height exceeding three hundred me- 
ters, and presents, from top to bottom, pure ore without a particle of 
rock. Remains of ancient Roman works and scoria were found, indi- 
cating that they were formerly mined. 

8. Emery in Asia Minor.—M. Tchihatcheff, in his recent explora- 
tions in Asia Minor, has brought to light extensive beds of emery in 
the western portions of this country, particularly between the ruins of 
Stratonicea in Caria and Smyrna. 

9. Fossil Footprints; by Dexter Marsn, (in a letter to the Senior 
Editor, dated Greenfield, Mass., May 20, 1848.)—lI have for a long 
time thought of sending you some account of my explorations in the 
rocks of this valley, and my success in obtaining fossils, but have hesi- 
tated from reasons unnecessary for me to state, knowing as you do, 
that I am an unlearned, laboring man. 

You will recollect that the first specimen of fossil footprints of birds 
ever brought into public notice in this country, was the slab | discovered 
among the flagging stone, while laying the sidewalk near my house, 
which Dr. Deane first described to President Hitchcock, as the foot- 
prints of birds. Since that time I have felt an increasing interest in 
the subject, and have spent much time each year, in searching for 
these interesting fossils, and you will be able to judge of my success, 
when I tell you that I have in my collection more than eight hundred 
footprints of birds and quadrupeds, besides having furnished specimens 
to many individuals and institutions in this and other countries. I have 
some very perfect tracks of a quadruped so small that a five cent piece 
will more than cover the entire impression of the foot, and the tracks 
of a bird that measures more than half a yard from the heel to the point 
of the longest toe, with the foot very thick and heavy in proportion 
to the length. The most perfect specimens I have been able to obtain, 
are from Turner’s Falls, or its immediate neighborhood ; they not only 
show the joints of the toes, but in some specimens perfectly exhibit the 
impression of the skin. 

I have obtained also valuable specimens at other places; for instance, 
a very interesting slab at South Hadley, found in the highway leading 
to Amherst, a mile and half north of the Seminary. It is in a coarse 
gray sandstone, cut and used for building purposes; the quarry was 
opened for that purpose, and a few tracks discovered before my atten- 
tion was called to it; the beds containing the tracks lie some three 
feet deep, and are nearly horizontal. I quarried a small section, and 
turned up a slab seven or eight feet in length by one and a half in 
breadth, having on its under surface fifteen or twenty beautiful foot- 
prints of a number of different birds in relief. I then thought by taking 
up a large section, I should obtain all the tracks I desired; but to my 
great disappointment, after several days labor in getting down to the 
same layer, not the slightest appearance of a footprint was to be seen. 
I then examined the location more particularly, and to my mind it was 
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easily explained ; the material of which this rock is composed, was de- 
posited by running water, which accounts for its being so coarse, all 
the finer particles being carried away : but after the water had subsided, 
there seemed to be a depression, or smali basin, but a few feet in di- 
ameter, where the water was left to evaporate, depositing a thin layer of 
fine light colored clay, over which the birds walked. ‘The impressions 
in this layer were very beautiful, but they could not be preserved, as 
the matter did not harden into rock, but was easily removed with the 
shovel. This is precisely like what we often see by the roadside after 
a heavy rain, where the water is left in small ponds to settle and evap- 
orate, leaving a fine deposit, on which we often find the footprints 
of birds. 

I have obtained at the south part of Montague some hundreds of 
footprints of birds, and some species that | have not seen at any other 
location, but have met with no quadrupeds. ‘This location is more than 
half a mile from the river, and nearly two hundred feet above it; the 
tracks at this place are not as perfect as those | have obtained at ihe 
Falls, in consequence of the surfaces over which the birds walked 
being destitute of that smooth polished appearance that is necessary to 
receive fine impressions, though | have some specimens that are good. 

But some of the largest (and most perfect for large ones) | have ever 
seen, | obtained on the eastern declivity of Mount Tom, near South 
Hadley Falls. If the height of these birds was in proportion to the 
length of their feet, when compared to some existing birds, they must 
have stood some twenty feet high. But the rocks of this place are too 
coarse to have retained fine impressions of small birds or quadrupeds, 
for when the matter was deposited, the water was in continual motion, 
so as not to leave smocth surfaces to the strata. I have one slab con- 
taining two footprints of a large bird, the surface being very rough and 
uneven; but the great weight of the bird (probably a thousand pounds 
or more,) pressed the sand so hard that it is perfectly smooth, showing 
distinctly the structure of the bottom of the foot. 

I have many specimens from Wethersfield, Conn., which show very 
plainly that they are the tracks of birds ; still | consider them imperfect 
because they do not show where the bottom of the foot rested. The 
deposit seems to have been a fine reddish clay, so soft that the bird set- 
tled down a number of inches, the mud closing up again when the foot 
was withdrawn, leaving no depression on the surface ; the tracks are 
seen only by splitting the strata, through which the foot passed. 

I have at some localities traced the tracks of a single bird thirty or 
forty feet, when the bird went into the water ; this | know from the fact, 
that the first tracks would be very slight indeed, being pressed on hard 
sand or clay, and each successive step would be deeper and deeper, 
until the mud closed over the impression ; and when he got into the 
water, though he settled deep in the mud, the motion of the water 
entirely obliterated all appearance of the track on the strata over which 
the bird had walked. But by removing a thin layer we find the impres- 
sion. This has oftentimes enabled me to ascertain how high the water 
was at the time, or how much of the layer was out of the water when 
the impressions were made. 
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I have one slab four or five inches thick, containing two footprints of a 
bird, which | split into five layers, the impression being distinct in each 


layer, although on the upper sur- 
face, it only shows a straight mark 
three or four inches long over each 
impression, the mud having been so 
sofi as to close up, leaving no de- 
pression, while the lower slab 
shows where the foot resied. 

I have spent many days the past 
season searching for these interest- 
ing relics of olden time. I have 
traversed the valley from the north 
line of this state (Massachusetts) 
to Wethersfield in Connecticut, and 
had almost despaired of finding 
anything new, but in January | 
spent a few days more in my 
favorite amusement of quarrying 
the rocks. | opened a new quarry 
on the bank of Connecticut River, 
near the mouth of Fall River, and 
afier seven or eight days labor, | 
succeeded in obtaining two or three 
hundred foot prints of various birds 
and quadrupeds, many of them 
are entirely new. I only forward 
you a sketch of the footprints of 
one of the quadrupeds, (reduced 
one-half,) you will see that this 
is a walking, aod not a leaping, 
animal, the fore feet are very small 
in proportion to the hind ones, the 
toes are very slim and tapering, 
terminating in a point, with a sharp 
claw which is very distinct, the 
toes are wide spread and curve 
outward very much, which is not 
the case with any of those I have 
heretofore obtained ; the fore foot 
shows only the impression of the 
toes, while the hind foot shows the 
impression of a very long heel, (or 
it may be a part of the leg ;) though 
itis not as deep as the toes, it is the 
deepest at the part near them, and 
extends back an inch or inch and 
a half, showing no joint back of the 
connection of the toes with the heel. 


| 
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10. Gold in Canada.—I have had an opportunity lately of seeing 
the masses of gold found in the valley of the Chaudiére. Mr. Charles 
De Léry, the proprietor of the seigniory on which the precious metal is 


en 
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found, showed me the original mass, first found in 1833, of which men- 
tion is made by Lt. Baddeley of the Royal Engineers.* [is weight is 
about 1052 grains troy (exactly 68°203 grammes). Other masses of 
equal weight have also been found in the bed of the same stream. 
The weight and density of these were taken which were respectively, 


Grains. Grammes. Density. 
Weight, 73°24 7-022 16:00 
“ 742°:16 48-095 15°54 
1058-56 68°598 12°86 


Numerous smaller masses have also been found. ‘The density indi- 
cates the presence of silver in the gold—which the faint color also con- 
firms. The analysis of a fragment by Mr. Hunt gave 13-67 pr. ct. silver. 
The less density of the larger mass was owing, doubtless, to foreign 
matter mechanically entangled as well as to interstices filled with air. 
The lumps are worn smooth as is usual in alluvial gold, but fragments 
of quartzose gangue could still be detected in some of them. Mr. 
De Léry informs me that they were firmly imbedded in what appeared 
to him to be slate, but which is probably a concrete of detritus, cement- 
ed by oxyd of iron. Chromic iron, titaniferous iron, serpentine, spinel, 
rutile, and taleose rocks remind us very strongly of the mineralogical 
characters of the Russian gold regions, and their occurrence with the 
gold in Canada certainly affords favorable grounds for the hope that 
this may become a rich auriferous region. 

As yet no excavations have been made on any scale of magnitude 
sufficient to warrant an opinion of the actual wealth of the deposit. A 
few tons of gravel have, however, been washed in a rude way with the 
Berks rocker, which have yielded about $4 of gold to the ton of 
gravei. B. S., Jr. 

11. Liebenerite—a New Mineral, (Journ. de Ph. et de Ch., March, 
1848 ; Phil. Mag., xxxii, 544.) —This name has been given toa mineral 
of a greenish-gray color, crystallized in hexahedral prisms, and found 
disseminated in a red felspar porphyry at Monte Viesena, near Forno, 
in the valley of Flems (Vallé de Fassa). 

M. Marignac has submitted this mineral to analysis, and has deter- 
mined its mineralogical characters. Its density is 2°814; its hardness 
between that of carbonate of lime and fluor-spar. Its composition, 
taking the mean of three experiments, was found to be— 

Protoxyd of iron, ‘ 1-75 


Water and carbonic acid, . ‘ 4:49 
99-63 


12. Produce of Gold in the Ural and Siberia in the year 1846, 
(Erman’s Russ. Archiv. 1847, Bd. vi, p. 318; Quart. Jour. Geol. Soc., 
No. 13, Feb., 1848.)—According to a notice in the ‘ Kommertscheskaja 


* This Journal, 1835, vol. xxviii, p. 112. 
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Gaseta,’ or Russian Commercial Journal, published by the Ministry of 
Finance, in February, 1847, there had been remitted to the mint at St. 
Petersburg 1397378 poods of gold, the produce of the imperial and 
private mines in the Ural and Siberia during the year 1846. There 
was still expected 325°368 poods of gold, the produce of these mines 
in that year. 

The total produce therefore of Russian gold in 1846 was 1722°746 
poods, or about 62,792 Ibs. avoirdupois, whilst in the previous year 
(1845) it was only 1371-800 poods, or 49,522 Ibs. avoirdupois. The 
annual increase, which had fallen in the last two years to 47 and 30 
poods, has consequently risen to 351 poods, or 12,670 Ibs. avoirdupois, 
which much surpasses any previous increase ; the largest formerly, or 
that between 1842 and 1843, being only 323-80 poods. 


Ill. Zooroey. 


1. Pancreatic secretion, (L’Institut, No. 748, May 3, 1848.)—M. 
Cx. BernArp in his recent investigations, arrives at the conclusion that 
the secretion of the pancreas is the agent indispensable to the digestion 
of fatty substances. It is a limpid fluid, viscous and alkaline, having 
the physical properties nearly of the saliva. The following are the 
principal experiments bearing on this subject which he has made. 

On mixing the pancreatic juice with oil in a glass tube, the oil 
is immediately and completely emulsionated ; and the same takes place 
with hog’s lard, butter or suet, at a temperature of 35° or 40° C. 

2. No other fluid of the animal economy possesses this property of 
emulsionating simultaneously neutral fatty substances. The bile, saliva, 
serum of the blood, gastric juice, have afforded me no such results. 

3. The action of the pancreatic juice on fats is not a saponification 
or chemical combination. It is at first an emulsion and a subdivision 
of the fatty matter operating under the influence of an organic sub- 
stance peculiar to the pancreatic juice. Sometimes this substance 
which is destroyed and precipitated by heat, produces other modifica- 
tions much more complex on fatty bodies. 

4. In the neutral fatty substances emulsionated by the pancreatic 
juice, an energetic acid reaction is rapidly developed and the odor of 
butyric and sebacic acids, which becomes very decided if butter or suet 
are used. With MM. Barreswill and Marguerite we have examined the 
products of this nature, and have found that the fatty bodies are chang- 
ed to a fatty acid and glycerine. 

5. Bile removes spots of grease long exposed, while the pancreatic 
juice does not; because the former dissolves the fatty acids, though 
not, as the latter, the fat itself. 

6. A mixture of the bile and pancreatic juice, as in the duodenum, 
will dissolve both the fat and the fatty acids. 

7. In saying that the pancreatic juice decomposes fatty bodies into 
fatty acids and glycerine, I would not imply that the fatty bodies are 
absorbed in these two conditions. In ordinary cases, they are absorbed 
in the state of a simple emulsion. It is to the fat thus taken up, that 
the chyle owes its milky appearance. But, without the pancreatic 
juice there is no emulsion formed, and consequently no absorption of 
fatty substances. 
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8. I have tried the two pancreatic ducts of dogs, and in the rabbit, 
the single pancreatic duct which opens very low into the intestine. 
After this operation, the chyliferous system of the dogs and rabbits 
which were fed intentionally with fatty matters, contained no fat, whilst 
the intestine was filled with fatty matters not emulsionated. 

9. This function of the pancreas, now for the first time ascertained, 
proves that they have no relation to the salivary glands, and that the 
expression abdominal salivary gland is altogether inappropriate. 

2. Sponge, (L’Institut, No. 751, May 24, 1848.)—According te 
recent observations of M. Laurent, the reproductive bodies of two 
species of marine sponge, the Spongia usitatissima and S. bacinulosa 
are contained in the cellules of the fleshy parenchyma. ‘These are 
regarded by him as oviform bodies and not ciliated gemmules, as de- 
scribed by Mr. Grant in his researches on several species of marine 
sponges. These oviform bodies or simple ovules, consist of a single 
germinative substance enclosed in a more or less dense envelop. The 
individuals dying, M. Laurent was not able to present with exactness 
the data for determining so important a point in zoology ; and the ob- 
servation is mentioned to excite attention to the subject among such as 
are favorably situated for such investigations. The sponges examined 
are those with a horny texture throughout, and called Ceratopongia, to 
distinguish them from those containing calcareous spicula ( Calcipongia) 
and those with siliceous spicula (Silicipongie.) M. Lallemand sug- 
gested that the term spore applies best to such ovules as M. Laurent 
describes. The latter then cited in support of his opinion the results 
of his researches on the eggs or simple ovules of the Hydra and fresh 
water sponge, which without regular fecundation (since these animals 
are completely agamous) are still transformed into embryonnary bodies, 
which become distinct isolated individuals, whose development from 
birth to their death he had described and figured. 


IV. Astronomy. 


1. Neptune; by Sears C. Wacker, (in a letter to the editors dated 
Cambridge, Mass., Aug. 17, 1848.)—In the Ephemeris of Neptune 
computed for early distribution in the Smithsonian Contributions, | omit- 
ted to mention that the date there given is for the true place of the 
planet, and that for comparison with direct observations, the aberration 
time must be added to that date. I subjoin a table of Neptune’s aber- 
ration time, for the term of the Ephemeris, in parts of a day. A small 
term used in computing the planet’s place as a fixed star referred to the 
mean equinox, was retained in the Ephemeris. This should have been 
omitted—its value is here appended. It is to be applied according to 
its sign to the Ephemeris places. ‘These omissions are of no impor- 
tance in finding the planet by the Ephemeris; they amount on the av- 
erage to only seven seconds of space. They should be applied how- 
ever in comparisons of theory with observations. I subjoin three re- 
cent meridian observations of Neptune, made by Mr. Rumker, the Di- 
rector of the Hamburg Observatory. They were communicated to me 
by Prof. Peirce through his correspondent, Dr. Benjamin Apthorp Gould. 

Seconp Series, Vol. VI, No. 17.—Sept., 1848. 36 
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— 
Mean Time, Hamburg Observatory. Dec. 


1343, July 10d. 15h. Im. 27s.-3)334° 29 12" 


16/593) — 0-06 

44 57 28 13 -7}-11 17 23 +2 
12 14 53 27 -4'1334 27 9 -1i-11 17 46 -6' +0 -78 
By the mean of the three results, (Observation—Ephemeris) +1 -08 


Should no greater discrepancies appear in the entire series for this 
opposition, the theory of Neptune furnished by my elements and Prof. 
Peirce’s Tables of the Perturbations, may be considered as completed 
till the Opposition of 1849. 1 subjein the tables above referred to. 


Correction of Ephem- Aberration time in 
Date. | eris in R.A. “ in Dec. of a day. - 


1848, July +133  +0°16916 
9 58 320 ‘16857 
‘57 32 16807 
28 16763 
"16731 
27 16708 
26 -16697 
16694 
26 16704 
25 “16724 
24 “16755 
23 16795 
‘22 16845 
‘22 “16902 
‘22 16967 
‘21 17038 
‘21 17113 
21 17191 
‘21 17270 
‘21 17350 
“17427 
“20 “17504 
“19 17572 
1849, Jan. 1 19 17632 
2. The tenth Asteroid, Diana.—A new planet has recently been 
discovered by Prof. Kaiser, at Leyden. It belongs to the group be- 
tween Mars and Jupiter, performing its revolution in about three years 
and eight months. 

The asteroid discovered by Mr. Graham, has been designated by the 
name of Metis. 

3. Shooting Stars of August 10, 1847, (communicated by E. C. 
Herrick. )—The night of August 8th, 1847, was here overcast and rainy. 
The two nights following were also overcast. The evening of the 11th 
was less unfavorable, the sky being partly clear. Messrs. Wm. E. 
Moore, Andrew T. Pratt, J. Donnell Smith, and myself, took a station in 
the open air, and began the watch for the expected meteors, at 94 15™. 
The sky soon grew cloudy, and from 10 to 11 remained wholly over- 
cast. We therefore left the field, and have good reason to suppose 
that no opportunity for observation occurred during the night. 


Aug. 


Dec. 


3.—Eph. 
n Dec. _ te 
| 
| 68 | 
+1 
T 
f 
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Within three quarters of an hour we saw thirty-seven different me- 
teors, as follows, 


in N. E. ‘ 6 


Throughout the period the sky was so much obstructed by clouds that 
we probably lost as many meteors as we observed. 

At Manlius, N. Y., my friend Mr. Wm. Manlius Smith was more 
successful. On the night of Tuesday, August 10th, Mr. S. with 
three assistants, began the watch at midnight, up to which time, the 
sky was nearly overcast. During the two hours ending at 2 a. m. of 
the llth, they observed four hundred and fifteen ditlerent meteors as 
follows : 


N.E. E. W. N. W. 
Belk. . . Game 


Throughout the first hour the sky was nearly clear. The second 
hour was less favorable, the N. E. quarter being two-thirds cloudy, and 
and the s. w. and N. w. quarters considerably obstructed by clouds. 
A few minutes after 2 a. m. the sky became wholly overcast, and thus 
continued. 

4. Shooting Stars of August 10, 1848, (communicated by E. C. 
Herricx.)—On Wednesday, August 9th, 1848, from sunset to 10 
p. M. the sky here was about three-fourths overcast; and the moon, ten 
days past the new, was shining through the broken clouds. In such 
circumstances, watch would have been useless. A few minutes before 
1 a. m. of the 10th, Messrs. Samuel Emerson, Andrew T. Pratt, Wm. 
Manlius Smith, and myself, took a station in the open air. We be- 
gan the count at 1 a. M., each observer having charge of a quarter of 
the heavens, and the meteors being reckoned in the quarter where they 
commenced. Between 1 and 2 a. Mm. we observed one hundred and 
sixty-four different meteors, as follows : 

in N. E. 40 S. E. 48 S. W. 35 N.W. 41. 
During this hour the sky was at times obstructed by clouds, and we 
probably lost about a fourth part of the meteors which would have 
been seen in a clear sky. 

Between 2 and 3 A. M. we observed one hundred and seventy differ- 
ent meteors as follows : 

in N. E. 38 8S. E. 45 S. W. 48 N. W. 39. 
During the first part of this hour the sky was partly obscured by haze 
and fog so that we lost about as many as in the preceding hour. 

About 3 a. M. the sky became beautifully clear, and thus remained 
while we observed. By 3 a. mM. the dawn was so bright that we re- 
tired. During this half hour we saw one hundred and forty-one differ- 
ent meteors as follows : 

in N. E. 30 8. E. 36 S. W. 41 N. W. 34. 

Of the meteors seen this morning full three-fourths were estimated to 
conform to the usual radiant in Perseus. Many were very brilliant, ex- 
ceeding in brightness stars of the first magnitude. 


| 
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The evening of Thursday the 10th was clear; but we chose to defer 
observation until moonset. We took our posts at 15 50™ a. m. of the 
11th, at which time the sky was nearly clear, but within fifteen minutes 
clouds came up and soon obscured every star. We waited in vain till 
about 24 a. m., and then left the field. 

During the same night, Messrs. Gurdon Evans, John H. Pumpelly, 
and Mason C. Weld, being on the top of Mount Carmel, (a peak six 
hundred feet high in an adjoining town,) kept a look out for meteors, 
from about 13 a. m. until about 3) a.m. During this time they observ- 
ed two hundred and sixteen different meteors, after which fog prevent- 
ed further observation. During the last half hour many must have 
been lost. 


V. INTELLIGENCE. 


1. California.—A valuable Report on California has recently been 
addressed to the U. S. Senate, and published by government, prepared 
by Mr. J. C. Frémont.* It is stated to be only a brief sketch prelim- 
inary toa general work on Oregon and California ; it contains, however, 
a well digested account, physical and geographical, of the regions of 
which it treats. We gather from it the following facts. 

The great chain of mountains which stretches north and south 
through Oregon and California within one hundred and one hundred 
and fifty miles of the coast, is called in Upper California, the Sierra 
Nevada. Its summits are crowded with perpetual snows. It divides 
the country into a coast and an interior section, the two widely differing 
in climate. The former receives the warm winds that blow from the 
Pacific, which through a portion of the year are charged with vapor 
and yield fertilizing rains. The latter experiences the cold airs that 
roll down from the heights around. ‘This region, east of the Sierra, is 
called the Great Basin. It is some five hundred miles in length and 
breadth, and between four and five thousand feet above the level of 
the sea ; it is shut in all around by mountains, and contains numerous 
lakes and rivers without outlets. By far the greater part of the re- 
gion is nearly a desert, yet there are some arable spots. The country 
is mountainous with intervening plains—the mountains wooded and 
watered, with grass about their bases or lower slopes, the planes arid 
and sterile. ‘These interior mountains run north and south, conform- 
ing to the general trend of the Rocky Mountains and Sierra Nevada ; 
they are from two to five thousand feet in height, and snow continues 
on many through the year. 

The Great Salt Lake, about seventy miles long, and the Utah, just 
south, about thirty-five miles long, are in this basin. ‘The latter is 
fresh water and is situated one hundred feet above the former, or four 
thousand three hundred feet above the level of the sea. These lakes 
drain an area of ten or twelve thousand square miles. The spot of 
land between is fertile and here the Mormons have established them- 
selves. ‘This position lies on the route across the mountains to Cali- 


* Geographical Memoir upon Upper California in illustration of his map of 
Oregon and California, by Joun Cuaries Frémont, addressed to the Senate of 
the United States, 67 pp., 8vo, Washington, 1848. 
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fornia. South of Utah is another lake, of which little more is known 
than when Humboldt published his map of Mexico. The western side 
of the Great Basin contains many lakes, among which Pyramid lake is 
thirty-five miles long and between four and five thousand feet above the 
sea. The rivers, among which Humboldt river is the longest, are dis- 
charged, either into some of the lakes, or lose themselves in the soil. 
Humboldt river, sometimes called Mary’s or Ogden’s, rises west of the 
Great Salt lake and flows to within fifty miles of the Sierra Nevada. 
It is a fine stream with some narrow strips of fertile alluvium, and is 
especially important on account of its lying on the line of travel to Cal- 
ifornia, being the best route through the Great Basin. It terminates 
opposite the Salmon Trout pass in the Sierra, a pass only seven thou- 
sand two hundred feet above the sea, leading into the valley of the 
Sacramento. 

The settlement of the Mormons near the Great Salt lake is making 
good progress. On the first of April they had “three thousand acres 
in wheat, seven saw, and grist mills, seven hundred houses in a fortified 
enclosure of sixty acres, besides stock and other accompaniments of a 
flourishing settlement.” ‘The Great Basin, although arid in most parts, 
has many exceptions to this character and deserves a full and thoruugh 
exploration. 

West of the Sierra Nevada, between the range and the sea, there is 
an area one hundred and fifty to two hundred miles wide, extending 
from lat. 32°, where it touches the peninsula of California, to 42°, and 
having an area of above one hundred thousand square miles. It contains 
the extensive plains or valleys of the Sacramento and Joaquim, two 
rivers emptying together into the Bay of San Francisco, besides others 
of less importance. The soil is fertile and the climate mild. In the 
winter season for three to five months there are usually abundant rains, 
and the crops grow luxuriantly. For the rest of the year there is no 
rain, and the whole country except some narrow strips along the edge 
of the larger streams and the higher slopes and valleys of the ridges, 
and a small breadth of coast within the influence of the sea fogs, is 
throughout parched, with hardly a green blade of grass. The soil 
however requires only irrigation; and, excepting about the lower flats, 
this may be easily effected. Vegetation comes with the rains and de- 
cays as they fail; the winter revives the vegetation which through the 
long summer drought is in appearance dried up. 

2. Verbal Communication from Dr. Hare, on the Rationale of the 
Explosion causing the Great Fire of 1845, at New York, (Proceedings 
of the Franklin Institute, for 20th April last, p. 392.) —Dr. Hare com- 
municated to the meeting some inferences and facts, tending to account 
for the contradictory impressions which have existed respecting the 
competency of fused nitre to explode with water, or with aqueous, 
hydrogenous, and carbonaceous combustibles. This subject was treat- 
ed of in reference to a series of detonations terminating in an explosion 
of tremendous force, by which, in July, 1845, the intensely ignited 
contents of a store, in Broad street, New York, were thrown over an 
extensive district, involving the destruction of about two hundred houses 
and property estimated at two millions of dollars. As far as the oaths 
of highly competent witnesses could avail, no gunpowder was present ; 
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so that the result could only be attributed to the reaction between an 
enormous quantity of nitre and combustible merchandise with which 
the store was promiscuously occupied. In all there were three hun- 
dred thousand pounds of nitre in parcels of 180 Ibs. (each secured by 
two bags, an additional bag having been put over that originally em- 
ployed.) About 180,000 lbs. was situated upon the second floor, 
30,000 on the first floor, and 80,000 on the third floor. 

Of the merchandise, the aggregate was more than double the weight 
of the nitre. 

It was, however, the general opinion of those best acquainted with 
the subject, that when ignited with combustibles, nitre produces only 
that species of combustion which is called deflagration by chemists 
without being capable of the more violent aud instantaneous reaction 
designated by the word explosion. This impression was strengthened 
by the failure of every effort (made by several eminent chemists em- 
ployed by the Corporation of New York) to explode nitre by ignition 
with combustibles. 

Nevertheless, agreeably to Hayes, of Massachusetts, an explosion 
was effected in his laboratory, by bringing water into contact with 
about 100 Ibs. of incandescent nitre ; also the accidental falling of a 
jet of melted nitre on some water, in the laboratory of the University 
of Pennsylvania, had been productive of a similar result. 

The explosion of a vessel laden with nitre, which, while lying in 
Boston harbor, was burnt to the water’s edge, and of others similarly 
ladened and burnt, could only be explained by supposing that nitre, 
when sufficiently heated, will explode with water on due contact. 
Consistently, it might be inferred that this salt (well known to bea 
compound of nitric acid and oxyd of potassium or potash) would 
explode with any substance capable of yielding either or both of 
the elements of water or hydrogen. The presence of the latter would 
be equivalent to water, since it would, with the oxygen of the acid, 
form water. 

In a letter, addressed to the distinguished chemist above mentioned, 
in July, 1845, Dr. Hare had adverted to the explosion which succeeds 
the combustion of potassium upon water, as arising from the combina- 
tion of one portion of the water with the resulting incandescent 
globule of oxyd, while the heat of this giobule uniting with another 
portion of the liquid, converts it into high steam. Moreover, it was 
suggested that, in this instance, chemical affinity between the water 
and the oxyd, in causiug the water and heated globule to coalesce, is 
equivalent in efficacy to the momentum of the hammer when a bar of 
iron, at a welding heat, is forced into contact with some moisture situ- 
ated upon an anvil. 

Dr. Hare presumes that no explosion can take place unless the re- 
agents for producing it are held or brought together, at the moment of 
reaction, by a certain force, either chemical or mechanical. 

Some chemical compounds, such as are formed with fulminic acid, 
or with ammonia, by metallic oxyds, also the chlorid of nitrogen and 
perchloric ether, explode violently without confinement, so as to frac- 
ture a plate or saucer, upon which a small quantity may be detonated ; 
but pulverulent mixtures, such as gunpowder, however powerfully ex- 
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losive when employed in gunnery or rock-blasting, in open vessels 
flash without fracturing them, or producing any report. In an exhaust- 
ed receiver, gunpowder is far less explosive than when subjected to 
atmospheric pressure in an open vessel. Nevertheless, when gun- 

wder is restrained until the temperature requisite for the appropriate 
reaction of its ingredients is attained, it exerts a force far exceeding that 
of the chamber confining it. In this respect it differs from steam, of 
which, when the temperature of the fire applied is sufficiently high, 
the explosive force is directly as the pressure before bursting, and 
this, of course, is commensurate with the strength of the confining 
boiler. 

The ingredients of gunpowder, sulphur, charcoal, and nitre, to pro- 
duce the greatest effect, require extreme comminution and intimate 
intermixture by trituration, and to be so granulated, that the flame of 
the portion first ignited may convey inflammation to the rest through 
the interstices between the grains. Its superiority over any other 
mixture of nitre with combustible matter destitute of sulphur, is con- 
ceived to be due not only to the pre-eminent susceptibility of this 
substance, of vaporization and inflammation, but likewise to its well 
known ability to decompose metallic oxyds by attracting both the metal 
and oxygen. Such an opinion was expressed in 1845, in the letter 
above mentioned to Hayes, that the formation of sulphid of potas- 
sium is the first step in the process of the explosive reaction of gun- 
powder, Faraday has alleged the flame of the compound to be, in the 
case in point, an important instrument in the propagation of fire through- 
out the mass. 

The hepatic odor of the fumes consequent to the firing of cannon, 
and likewise of the washings of a gun after the customary service, 
demonstrate thé production of a sulphid. It has been found that a 
filtered solution of the residue displays, when tested by iron, the red 
hue which indicates the presence of a sulphocyanid. 

Agreeably, however, to a qualitative examination, the solid residue 
of exploded gunpowder consists mainly of nearly equal parts of car- 
bonate and sulphate of potash, while the gaseous residue is constituted 
nearly of equal volumes of carbonic acid and nitrogen. Of course 
the sulphate may arise from the oxydation of sulphide, formed at the 
outset. Notwithstanding that the ingredients of gunpowder are pre- 
pared as above stated, confinement is necessary to prevent the grains 
from being thrown apart and chilled, so as to prevent the propagation 
of the ignition, through the congeries forming a charge, by means of 
the flame of the first portions fired. This was fully demonstrated by 
the exposure of a pile of gunpowder comprising enough for the charge 
of a musket, within an exhausted receiver, to a wire intensely ignited 
by a galvanic discharge. ‘The grains did not take fire instantly, prob- 
ably because the vapor evolved prevented actual contact ; and when 
ignition did ensue it extended only to the production of a feeble flash. 
On examination, it was found that a portion of the powder had escaped 
inflammation. 

In the next place, a like weight of gunpowder was consolidated into 
a cylinder by intense pressure. Thus prepared and ignited, by contact 
with an incandescent wire in the exhausfed receiver, more than half of 
the cylinder remained unconsumed. 
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A much larger cylinder of the same mixture, similarly consolidated, 
placed at the bottom of an iron pot, four inches in diameter and twelve 
inches in depth, on being touched by the end of an iron rod reddened 
in the fire, burnt at first like a squib, but towards the last was dissipated 
with an activity in some degree explosive, probably in consequence of 
the pressure created by the reaction of the gaseous current generated 
by its own deflagration. 

The want of confinement, which is thus capable of lessening the 
explosiveness of gunpowder, of which the constituents are intimately 
intermingled, is still more enfeebling, where analogous reagents are 
ignited together without admixture or comminution. Under these cir- 
cumstances, the reagents are made to recede from each other by the 
generation of that vapor or gas, to the evolution of which, under con- 
finement, the capability of exploding is due. Thus sundered, they 
are chilled by radiation, so that the temperature requisite to sustain 
and communicate ignition is not supported. Moreover, the rapidity of 
reaction being as the multiplication of the points of contact, and these 
being fewer as the substances are less divided and intermingled, the 
deflagration takes place in detail, instead of having that simultaneous- 
ness which is indispensable to render it explosive. 

In addition to the ideas above mentioned as having been conveyed 
in Dr Hare’s letter to Hayes, it was urged, also, that his inference as 
to the explosion of water with incandescent nitre being attributable to 
a reaction analogous to that represented as taking place when potassium 
is burnt with the oxyd of potassium, was supported by the fact, that at 
a white heat, the base of nitre spontaneously abandons its acid, while 
from water it cannot be separated by any temperature. Consequently, 
the presentation of substances, consisting of carbon, hydrogen, and 
oxygen, by yielding water to the base, could not but be productive of 
a result analogous to that which results from the presentation of sulphur 
and carbon. 

The only obstacle is as follows :—Substances containing hydrogen 
and oxygen, whether in the proportion for forming water, like sugar, 
starch, gum, and wood; or having an excess of hydrogen, like oils 
and resins; moreover, all the constituents of nitre, even the base, are 
susceptible of the aériform state at the temperature producible by the 
reaction of nitre with them. But when kept together until that point 
is attained, the explosive power must be fully equivalent to that of gun- 
powder. The reagents are ina state analogous to that of two gases 
extremely condensed. 

The explosibility of incandescent nitre with water was illustrated in 
the small way, by heating a portion in a platinum capsule by the flame 
of a hydro-oxygen blowpipe, and sudden immersion in the liquid. So 
active was the explosion, that a portion of the resulting hydrate flew 
out upon the operator. Yet when thrown in the same state upon mo- 
lasses or sugar, no explosion ensued: nevertheless, when a capsule 
containing nitre heated to the point of volatilization, was struck with 
the face of a hammer, coated with sugar melted upon it and made to 
adhere by moisture, a detonation took place. A still more powerful 
detonation was produced as follows :— 
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Upon an anvil, a disk of paper, three inches in diameter, was laid, 
covered with pulverized sugar. Over the sugar was placed another 
similar disk covered with pulverized nitre. A bar of iron, rather wider 
than the disks at a welding heat, was then held over them, and sub- 
jected to a blow from a sledge. An explosion, with a report like that 
of a cannon, ensued. 

Instructed by the facts and considerations above stated, it is inferred 
that the explosions which contributed to extend the conflagration in 
New York, as above mentioned, arose from the reaction of the nitre 
with the combustible merchandise with which it was surrounded. It 
is presumed that as soon as the fire reached any of the gunny bags, it 
must have run rapidly through the whole pile, by means of the inter- 
stices necessarily existing between them, the nitre with which they 
were embued causing them to deflagrate. Much of the salt being thus 
brought to the temperature of fusion, it must have run about the floor, 
reached the combustibles, and soon found its way to the next story 
through the scuttles which were open. All the floors must have been 
rapidly destroyed by the consequent deflagration, far exceeding in 
activity any ordinary combustion. Meanwhile, the nitre being all 
liquified and collected in the cellar in a state of incandescence, and 
the merchandise conglomerated by the fusion of sugar and shell lac, 
aided by the molasses, the weight, the liquidity, and temperature, must 
have produced all the conditions requisite to intense detonations. The 
floors having been consumed, the store must have been equivalent to 
an enormous crucible of twenty feet by ninety, at the bottom of which 
were nearly three hundred thousand pounds of nitre, superficially heat- 
ed far above the temperature producible by any furnace, so as to con- 
vert the reagents into nascent aériform matter under a pressure of half 
a million of pounds. The intense reaction, however, would not per- 
mit of durable contact. At each impact, the whole mass must have 
been thrown up explosively, and hence the successive detonations. 
But the chemical reaction, the heat, and the height of the fall, growing 
with their growth, and strengthening with their strength, the last ele- 
vation was succeeded by the thundering report and stupendous ex- 
plosion cf which it has been an object to afford a satisfactory expla- 
nation.* 

3. Building Material_—The following are the results of examina- 
tions by the building committee of the Smithsonian Institution, of dif- 
ferent kinds of building material in Maryland, as mentioned in the re- 
cent Report of the Regents. 

“ Ist. That the marble quarries of Maryland, chiefly in the vicinity of 
the village of Clarksville, about thirteen miles from Baltimore, on the 
line of the Susquehanna railroad, contain two qualities of marble: one 
fine-grained and of beautiful uniform color, approaching the character 
of statuary marble; the other, of inferior quality, similar to the Sing 
Sing marble employed in New York, in Grace church and other public 
structures, of a somewhat coarse and highly crystalline structure, and 
known to the quarrymen here under the name of ‘alum limestone.’ 


_ * Ina short time a more circumstantial account of Dr. Hare's experiments and 
inferences respecting the subjects of the above communication will be published. 
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The former was confidently recommended as a building material equal 
in durability to any in the world; the latter was pronounced inferior, 
both in beauty and durability, yet capable of furnishing a very lasting 
material if the selection was made with care. Being less tough than 
the finer-grained variety, it was thought less suitable for ornaments havy- 
ing bold projections, and somewhat liable to chip off where there was 
much undercutting. 

“2d. That the granite quarries of Maryland, in the vicinity of Wood- 
stock, on the line of the Baltimore and Ohio railroad, and about sixteen 
miles beyond the Relay House, furnish a granite equal to that of Quin- 
cy, and not excelled for beauty of appearance, compactness of struc- 
ture, and uniformity of color, texture and composition, by any granite 
in the United States; splitting, also, with remarkable facility, so that on 
a block twelve or fourteen feet in length, the face of cleavage may not 
vary more than a single inch from a true level ; in short, a building ma- 
terial of unsurpassed durability and uniformity, and to which, as to the 
finer-grained marble in the Clarksville quarries, no possible objection, 
except on the score of expense, could be found, unless, indeed, it be 
considered one, that in this material the effect of light and shade from 
projecting surfaces is in a measure lost, while in marble and good tint- 
ed freestone every shadow is sharply marked. 

«3d. That the Aquia creek freestone, heretofore used in public build- 
ings in Washington, is a material not to be trusted, being pervaded 
by dark specks of the protoxyd and peroxyd of iron, which in perox- 
ydating acquire a yellowish or reddish color, and having occasional clay 
holes, such as disfigure the Treasury and the Patent Office. A portion 
of this freestone was, indeed, considered durable and free from mate- 
rial blemish; but the chance of actually procuring it free from disfig- 
uring spots and stains was considered so uncertain, that it was recom- 
mended to refrain from using it in the institution building. 

“4th. That the freestone of the upper Potomac, in the vicinity of 
Seneca creek, and found in quarries close to the line of the Chesa- 
peake and Ohio canal, is the best and most durable of all the Potomac 
freestones. 

“ The lilac-gray variety found in the Bull Run quarry, twenty-three 
miles from Washington, was especially recommended, and pronounced 
to be equal, if not superior, to that supplied for Trinity church, New 
York, from the quarries of New Jersey. 

“In regard to this latter material, it was stated that it possessed a 
quality that should especially recommend it to the attention of builders. 
When first quarried it is comparatively soft, working freely before the 
chisel and hammer; but by exposure it gradually indurates, and ulti- 
mately acquires a toughness and consistency that not only enables it to 
resist atmospheric vicissitudes, but even the most severe mechanical 
wear and tear. Thus, on the tow-path of the aqueduct, near Seneca 
creek, over which horses and mules have been traveling almost daily 
for upwards of twenty years, this freestone was found still unimpaired. 
Even the corners around which the heavy lock-gates swing, showed no 
signs of chipping or decay ; and on the perpendicular wall of the aque- 
duct, where the water is continually oozing through the joints and trick- 
ling down its face, forming an incrustation of carbonate of lime, this 
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freestone was observed, where the calcareous crust had scaled off, with 
the grooves and ridges of the surface still nearly as distinct as when 
the blocks first came from the hands of the stone-mason, more than 
twenty years ago.” 

The same report by the Regents of the Smithsonian Institution, con- 
tains the following table ‘giving the resulis of experiments by C. G. 
Page, to ascertain the relative disintegrating effects of frost upon stones 
used for building. The process of Brard was adopted, which substi- 
tutes the crystallization of sulphate of soda for the freezing of water. 
Inch cubes of the several kinds of stone were dipped into a solution 
of this salt once a day for four weeks, and allowed to remain each 
time for a few minutes; and after taking them out daily, they were 
washed off. Afier the first week a moderate heat wasemployed. The 
following are the results. 


Specimens Specific Loss by 
| gravity. (frost, in grs. 


marked. 
No. 1 Not tested; the specimen being too small. 
No. 2 Symington’s close-grained marble (similar to 
Worthington’ 2-834 0-19 
No. 3 (Connecticut sandstone, coarsest-grained quality not ascer-| 14:36 
tained 
No. 4 Dark red Seneca sandstone (similar to —_ s) 2-672 0-70 
No. 5 |Symington’s large crystal marble. 2.857 0:50 
No. 6 Symington’s blue limestone . 2-613 0-34 
No. 7 Coarse, large crystal marble, Mt. Pleasant, N. York} 2-860 0-91 
No. 8 |Port Deposite granite ‘ 2-609 5-05 
No. 9 |Too small to examine. 
No. 10 Trinity sandstone, fine-grained and light-colored ascer-| 1°58 
tained 
No. 11 Connecticut sandstone, finer-grained quality 2583 24-93 
No. 12 |Nova Scotia sandstone, coarse-grained ‘ 2518 216 
No. 13 (Light Seneca sandstone, dove-colored 2-486 1:73 
No. 14 Peunsy Ivania marble, close-grained . : 2-727 0-35 
No. 15 ‘Pennsylvania blue limestone 2-699 0-28 
4TC (Trinity church light colored, close-grained sand- 
stone, New Jersey 2-482 0-62 
PO Patent Office light sandstone : . 2-230 18-60 
SB Softbrick . 2-211 16-46 
H B |Hard brick. 2-294 1:07 
1D Granite from Potomac Great Falls. 0°35 
2D /|Dark coarse sandstone, of Seneca aqueduct, ‘Peter's z 
quarry s 5-60 
3D Sandstone four miles above No. 2 D, Peter’ s, next)| & 
west of Beaver dam quarry +S 1:58 
4D Dark sandstone, from near Wood’ resi-|| 
dence 3:94 
5D Not tested, specimen being too small. Zz 
6D Lower stratum, Beaver dam quarry ‘ i 1:72 


4. Types, (Patent Office Rep. for 1847, issued in 1848, p. 59.)— 
Letters patent have been granted within the year for a type machine 
for the manufacture of type from malleable metal. This machine in 
its general characteristics is like a nail or spike machine. It rolls the 
wire into a flat rod which is received into proper dies, where it is held, 
cut off, and punched into the general form of type, and a die of proper 
form resembling a header die is brought up against the end of it, form- 
ing the required letter—when it is discharged and another blank re- 


ceived. ‘Those acquainted with spike machinery will easily understand 
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the modifications necessary for forming type, and that there would be 
but little novelty in such a machine. 

5. Bullets, (Patent Office Report for 1847, issued in 1848, p. 81.) 
—Letters patent have been granted for improvements in casting bullets. 
The moulds are connected together in sections, forming an endless 
chain or belt. This belt passes under the reservoir of molten lead, 
and the moulds are filled, and the belt passes along in a horizontal po- 
sition until the balls become cool. The belt is then bent around a pul- 
ley which at once drives it and opens the sections of the moulds from 
which the balls fall. The belt afterwards passes around one or more 
additional pulleys, and up again to the reservoir. Thus while one por- 
tion of the moulds is receiving the molten lead, the bullets are cooling 
in another, and are discharged at a third without any interruption. 

6. Quantity of the different Grains produced in the United States 
in 1847, (Patent Office Report for 1847, issued in 1848, p. 545.)—The 
following is the amount ef the different kinds of grain produced in the 
United States in 1847, according to the estimate contained in the table 
preceding the agricultural report of this office for the present year, viz. 

Breadstuffs. Bushels. Total bushels. 
Indian corn or maize, ‘ ‘ 539,350, 
Rye, ‘ 29,222,700 
—— 694,491,700 


Grain not ased for breadstuffs. 
a 167,867,000 


Oats, 


Barley, . ‘ 5,649,950 
173,516,950 


868,008,650 


Total, . ‘ 
Other articles of food. 
Beans and Peas, . 50,000,000 “ 

Estimated population, 20,746,400. 

7. Smithsonian Institution —The Report of the Board of Regents 
of the Smithsonian Institution, recently presented to Congress, (dated 
January 6, 1848,) shows that good progress has been made during the 
year past in carrying forward both the erection of the projected build- 
ing and the publication of Memoirs. It contains the following as the 
Plan of organization, based on the Will of Smithson, who bequeathed 
the property to the United States of America, “ to found at Washing- 
ton, under the name of the Smithsonian Institution, an establishment 
for the increase and diffusion of knowledge among men.” 


Section I. Plan of Organization. 


To Increase Know.epee. It is proposed— 

1. To stimulate men of talent to make original researches, by offer- 
ing suitable rewards for memoirs containing new truths; and, 

2. To appropriate annually a portion of the income for particular 
researches, under the direction of suitable persons. 
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To Dirruse Know ence. It is proposed— 
1. To publish a series of periodical! reports on the progress of the 
different branches of knowledge ; and, 

2. To publish occasionally separate treatises on subjects of general 
interest. 


DETAILS OF THE PLAN TO INCREASE KNOWLEDGE. 
I. By stimulating researches. 


1. Rewards, consisting of money, medals, &c., offered for orginal 
memoirs on all branches of knowledge. 

2. The memoirs thus obtained to be published in a series of volumes, 
in a quarto form, and entitled Smithsonian Contributions to Knowledge. 

3. No memoir, on subjects of physical science, to be accepted for 
publication, which does not furnish a positive addition to human knowl- 
edge, resting on original research; and all unverified speculations to 
be rejected. 

4. Each memoir presented to the institution to be submitted for ex- 
amination to a commission of persons of reputation for learning in 
the branch to which the memoir pertains ; and to be accepted for publi- 
cation only in case the report of this commission is favorable. 

5. The commission to be chosen by the officers of the institution, 
and the name of the author, as far as practicable, concealed unless a 
favorable decision be made. 

6. The volumes of the memoirs to be exchanged for the Transac- 
tions of literary and scientific societies, and copies to be given to all 
the colleges, and principal libraries, in this country. One part of the 
remaining copies may be offered for sale ; and the other carefully pre- 
served, to form complete sets of the work, to supply the demand from 
new institutions. 

7. An abstract, or popular account, of the contents of these me- 
moirs to be given to the public through the annual report of the Regents 
to Congress. 


Il. By appropriating a portion of the income, annually, to special 
objects of research, under the direction of suitable persons. 


1. The objects and the amount appropriated, to be recommended by 
counsellors of the institution. 

2. Appropriations in different years to ditferent objects; so that in 
course of time, each branch of knowledge may receive a share. ‘ 
3. The results obtained from these appropriations to be published, 
with the memoirs before mentioned, in the volumes of the Smithsonian 

Contributiens to Knowledge. 

4. Examples of objects for which appropriations may be made: 

(1.) Systems of extended meteorological observations for solving 
the problem of American storms. 

(2.) Explorations in descriptive natural history, and geological, 
magnetical, and topographical surveys, to collect materials for the 
formation of a Physical Atlas of the United States. 

(3.) Solution of experimental problems, such as a new determina- 
tion of the weight of the earth, of the velocity of electricity, and of 
light; chemical analyses of soils and plants; collection and publica- 
tion of articles of science, accumulated in the offices of Government. 
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(4.) Institution of statistical inquiries with reference to physical, 
moral, and political subjects. 

(5.) Historical researches, and accurate surveys of places celebrated 
in American history. 

(6.) Ethnological researches, particularly with reference to the dif- 
ferent races of men in North America; also explorations, and accurate 
surveys, of the mounds and other remains of the ancient people of 
our country. 


DETAILS OF THE PLAN FOR DIFFUSING KNOWLEDGE. 


I. By the publication of a series of reports, giving an account of the 
new discoveries in science, and of the changes made from year to 
year in all branches of knowledge not strictly professional. 


1. These reports will diffuse a kind of knowledge generally interest- 
ing, but which, at present, is inaccessible to the public. Some of the 
reports may be published annually, others at longer intervals, as the 
income of the institution or the changes in the branches of knowledge 
may indicate. 

2. The reports are to be prepared by collaborators, eminent in the 
different branches of knowledge. 

3. Each collaborator to be furnished with the journals and publica- 
tions, domestic and foreign, necessary to the compilation of his report ; 
to be paid a certain sum for his labors, and to be named on the title 
page of the report. 

4. The reports to be published in separate parts, so that persons in- 
terested ‘in a particular branch, can procure the parts relating to it with- 
out purchasing the whole. ‘ 

5. These reports may be presented to Congress, for partial distribu- 
tion, the remaining copies to be given to literary and scientific institu- 
tions, and sold to individuals for a moderate price. 


The following are some of the subjects which may be embraced in the 
reports : 
I. Puysicat Crass. 


1. Physics, including astronomy, natural philosophy, chemistry, and 
meteorology. 

2. Natural history, including botany, zoology, geology, &c. 

3. Agriculture. 

4. Application of science to arts. 


Il. Morat anv Po titicat Crass. 


5. Ethnology, including particular history, comparative philology, 
antiquities, &c. 

6. Statistics and political economy. 

7. Mental and moral philosophy. 

8. A survey of the political events of the world, penal reform, &c. 


Ill. Lirerature aND THE Fine Arts. 


9. Modern literature. 
10. The fine arts, and their application to the useful arts. 


Miscellaneous Intelligence. 


11. Bibliography. 
12. Obituary notices of distinguished individuals. 


Il. By the publication of separate treatises on subjects of general 
interest. 


1. These treatises may occasionally consist of valuable memoirs 
translated from foreign languages, or of articles prepared under the 
direction of the institution, or procured by offering premiums for the 
best exposition of a given subject. 

2. The treatises should, in all cases, be submitted to a commission 
of competent judges, previous to their publication. 

3. As examples of these treatises, expositions may be obtained of 
the present state of the several branches of knowledge mentioned in 
the table of reports. Also of the following subjects suggested by the 
Committee on Organization, viz: The statistics of labor, the productive 
arts of life, public instruction, &c. 


Section II. Plan of organization, in accordance with the terms of 
the resolutions of the Board of Regents providing for the two modes 
of increasing and diffusing knowledge. 

1. The act of Congress establishing the institution contemplated the 
formation of a library and a museum; and the Board of Regents, in- 
cluding these objects in the plan of organization, resolved to divide the 
income into two equal parts. 

2. One part to be appropriated to increase and diffuse knowledge by 
means of publications and researches, agreeably to the scheme before 
given. The other part to be appropriated to the formation of a library 
and a collection of objects of nature and of art. 

3. These two plans are not incompatible with one another. 

4. To carry out the plan before described, a library will be required, 
consisting, Ist, of a complete collection of the transactions and pro- 
ceedings of all the learned societies in the world; 2d, of the more im- 
portant current periodical publications, and other works necessary in 
preparing the periodical reports. 

5. The institution should make special collections, particularly of 
objects to verify its own publications. 

6. Also a collection of instruments of research in all branches of 
experimental science. 

7. With reference toa collection of books, other than those men- 
tioned above, catalogues of all the different libraries in the United 
States should be procured, in order that the valuable books first pur- 
chased may be such as are not to be found in the United States. 

8. Also catalogues of memoirs, and of books in foreign libraries, 
and other materials, should be collected for rendering the institution a 
centre of bibliographical knowledge, whence the student may be direct- 
ed to any work which he may require. 

9. It is believed that the collections in natural history will increase 
by donation as rapidly as the income of the institution can make pro- 
vision for their reception, and, therefore, it will seldom be necessary to 
purchase any articles of this kind. 

10. Attempts should be made to procure for the gallery of arts casts 
of the most celebrated articles of ancient and modern sculpture. 
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11. The arts may be encouraged by providing a room, free of ex- 
pense, for the exhibition of the objects of the Art-Union and other 
similar societies. 

12. A small appropriation should annually be made for models of 
antiquities, such as those of the remains of ancient temples, &c. 

13. For the present, or until the building is fully completed, besides 
the Secretary, no permanent assistant will be required, except one, to 
act as librarian. 

14. The duty of the Secretary will be the general superintendence, 
with the advice of the Chancellor and other members of the establish- 
ment, of the literary and scientific operations of the institution; to 
give to the Regents annually an account of all the transactions; of the 
memoirs which have been received for publication; of the researches 
which have been made ; and to edit, with the assistance of the librarian, 
the publications of the institution. 

15. The duty of the Assistant Secretary, acting as librarian, will be, 
for the present, to assist in taking charge of the collections, to select 
and purchase, under the direction of the Secretary and a committee of 
the board, books and catalogues, and to procure the information before 
mentioned ; to give information on plans of libraries, and to assist the 
Secretary in editing the publications of the institution, and in the other 
duties of his office. 

16. The Secretary and his assistants, during the session of Congress, 
will be required to illustrate new discoveries in science, and to exhibit 
new objects of art; distinguished individuals should also be invited to 
give lectures on subjecis of general interest. 

17. When the building is completed, and when, in accordance with 
the act of Congress, the charge of the National Museum is given to the 
Smithsonian [ustitution, other assistants will be required. 

This programme of organization is followed by remarks by Professor 
Henry, the distinguished Secretary of the Institution. 

8. Tenacity of Life in Black Ants; by Dexter Mars, (in a letter 
to Prof. Silliman.)—I was led to the following experiments, by hearing 
the discussion on the subject of the hybernation of animals, at the meet- 
ing of the Association of American Geologists and Naturalists, at Bos- 
ton, last September. 

While cutting wood in February last, | discovered a number of large 
black ants, in a partially decayed block, frozen perfectly solid, so they 
would not bend without breaking. I cut off the heads of a number of 
them, and afier keeping them in a cold place half an hour, without 
their showing any appearance of life, I placed them, with some whose 
heads I did not sever, in a warm sunny exposure, and in about ten min- 
utes they came to life, so as to kick about smartly, and throw them- 
selves over and over, like a hen with her neck wrung, and in about five 
minutes died, while the others ran off. 

A few days after this, I tried the same experiment on some more, by 
keeping them an hour and a half after cutting off their heads, and they 
too began to show signs of life by moving their legs considerably ; but 
just at this time, the sun became clouded, and the wind blowing cold, I 
could not restore them further to life, but it was enough to satisfy me 
that they may be kept hours, and perhaps days, or weeks, after their 
heads are taken off, and still be restored to life. 
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9. Cabinet and Observatory at Amherst College, Mass.—A hand- 
some building has recently been erected at Amherst, for the purposes 
of natural history and astronomy, and on the 28th of June last, there was 
a gathering of the friends of the institution to celebrate its completion. 
Amherst is indebted for this structure to the donations of over forty in- 
dividuals, among whom Hon. Abbot Lawrence stands at the head with 
a subscription of $1,000, and Samuel Stone, Esq., of Townsend, Mass., 
follows next with nearly the same amount. The cabinet is an octago- 
nal building, lighted from above. On one side there is a projection or 
wing, ending in a tower eighteen feet in diameter and forty-four in 
height to the dome, which is well adapted for astronomical purposes. 
The cabinet consists of two stories; the lower is occupied by geolog- 
ical specimens, among which the fossil footprints, the collections of 
Pres, Hitchcock, are of surpassing interest. There are in all 250 spe- 
cimens, and they belong to forty-nine different species of animals, in- 
cluding “‘ twenty-three of birds, ten of bipeds and perhaps of the Batra- 
chian or frog family ; twelve certainly quadrupeds ; two creeping ani- 
mals and three of doubtful character.” Besides these, there are large 
collections of geological specimens from Europe and England, others 
from Asia; an extensive suite of Massachusetts specimens obtained in 
the course of the geological surveys of Pres. Hitchcock; rocks and 
minerals from Connecticut, collected by Prof. C. U. Shepard; from 
Vermont, collected by Prof. C. B. Adams, while in the survey of that 
state ; besides collections from other parts of the Union, and the West 
Indies. 

In the second story, a single beautiful room with a gallery, is mainly 
occupied by the mineralogical cabinet, deposited by Prof. C. U. Shep- 
ard. The collection is one of remarkable completeness and elegance. 
Besides minerals, it embraces a very large number of metcorites, and 
numerous geological specimens and fossils. The first suggestion that 
led to the erection of the new building, was the offer of Prof. Shepard 
to deposit his cabinet with the College, provided a fire-proof building 
could be built for its reception ; this cabinet alone is well worthy of the 
fine structure now containing it. 

The zoological museum of Amherst College has been of late en- 
riched by the zoological collections of Prof. C. B. Adams. The con- 
chological cabinet of Prof. Adams is one of great value. It includes 
a general series of 4,400 species, embracing about 500,000 individuals, 
and a series of shells of Jamaica, containing 400 species and about 
10,000 individuals. These collections require still another building for 
their reception. They are displayed in the old cabinet room and 
library. 

The observatory remains yet unsupplied with a telescope, waiting the 
generosity of some of the liberal minds of Massachusetts—a state where 
considering its wealth, more is done for literary and scientific progress 
by private beneficence than in any otber part of the civilized world. 

10. Bromine from the Bittern of Salt Works; by Messrs. Auuis & 
Gittespiz, (from a letter to the editors, dated Freeport, Penn., Dec. 
30, 1847.)—The bittern is generally concentrated so as to float bitumin- 
ous coal, and will yield about a pound of bromine to thirty gallons. 
Each of the wells produce on an average about 150 gallons of bittern 
Seconp Series, Vol. VI, No. 17.—Sept., 1848. 38 
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to every 15 barrels of salt, which is about the average amount manu- 
factured per twenty-four hours. We have been able with our present 
establishment, to manufacture 10 to 15 pounds of bromine per day. 

It also contains iodine but not in sufficient quantity to justify its man- 
ufacture, there being only about one ounce in ninety gallons. We at- 
tempted the manufacture of iodine, made a few pounds, but were 
obliged to give it up, the cost overrunning the profit. 

11. Bosphorus.—From the late extensive observations of M. Hom- 
maire de Hell it appears that there is no appreciable difference of 
level between the Black Sea and the Sea of Marmora; and conse- 
quently, there is no real current flowing out of the Black Sea through 
the Bosphorus. He attributes all apparent currents to the winds, which 
being mostly from the north, produce generally a flow towards the 
south. This is compensated for by the strong currents flowing to the 
north during the southerly winds. 

12. American Association for the Promotion of Science.—On the 
20th of September, 1848, the first meeting of this Association will be 
held, being the ninth annual session from. the origin of the Association 
of American Geologists. The organic change in the name and pur- 
poses of the Society made at the last meeting, held at Boston, had been 
in contemplation for some years previous. A committee appointed at 
the Boston meeting have issued a circular with an enlarged constitution 
and plan of organization, together with a full statement of the reasons 
which have led to the change. This committee consists of Professors 
H. D. Rogers, Benjamin Peirce, and Louis Agassiz. As this circular 

has been sent out very generally to all followers and friends of sci- 
ence in the country, it is needless to repeat its contents here. We 
cannot doubt that with the new plans and enlarged sphere of action, 
now before it, the next meeting of the American Association, on the 
20th inst. at Philadelphia, will be one of great interest, and numerously 
attended. The officers are— 


Chairman, W. C. ReprFie.p. 
Secretary, Prof. W. R. Jounson. 
Treasurer, Dr. J. Wyman.* 


Standing Committee. 
W. C. Reprietp, 


Prof. W. R. Ex-offcio. 
- Dr. J. Wyman,* 


Dr. J. E. Hotsroox. | Dr. S. G. Morton. 
Prof. H. D. RoGers. | Dr. C. T. Jackson. 


Prof. B. Stuuiman, Jr. J. D. Dana. 
Prest. E. Hircucock. | Joun L. Haves, Esq. 


Local Committee. 


Dr. S. G. Morton. Prof. James B. Rocers. 
Dr. Rosert Hatt. Prof. J. 
Prof. S. S. Hatpeman. Joun Prick WETHERILL. 
James Dunpas, Esq. Perer A. Browne, Esq. 


R. C. Taytor, Esq. 


* Erroneously stated in the circular to be Prof. B. Silliman, Jr. 
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Albany, so far as the same can now be ascertained. 
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1806 
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99 days. 
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81 days. 
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42 days. 
121 days. 
65 days. 
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110 days. 
102 days. 
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1786 
| February 1790 1790 
| December 1790 1791 
1791 
1792 1793 
| | 
1795 
1796 
1796-97 1796 
1797-98 1797 
1798-99 | 1798 
1799-1800 1800 
1800-01 1801 
1801-02 1802 
1802-03 1802 = 
1803-04 | 1804 , 
1804-05 | 
1905-06 | 9, 1806 20, 
1806-07 11, 1806 8, 
1807-08 | 4, 1808 10, 
1808-09 9, 1808 
1809-10 19, 1810 
1810-11 14, 1810 
1811-12 | 2%, 1811 
1812-13 | 21, 181 12, 
1813-14 22, 1813 
1814-15 10, 1814 
1815-16 2, 1815 
1816-17 | 16, 1816 
1817-13 | 7, 1817 1818 
1818-19 | 14, 1818 1819 
1319-20 | 13, 1819 1520 
1820-21 | 13, 1820 1821 
1821-22 | 13, 1321 1822 
1822-23 24, 1822 1823 
1843-24 | 16, 1823 1824 
1824-25 5, 1825 1825 
1825-26 | 13, 1825 1826 
1826-27 24, 1826 1827 
1827-28 25, 1827 1828 |About 50 days. 
1828-29 23, 1828 1829 100 days. 
1829-30 11, 1830 1830 63 days. 
1830-31 23, 1830 1831 82 days. 
1831-32 5, 1831 | *March 25, 1832 | 111 days. 
1832-33 21, 1832 | *March 21, 1833 83 days. 
1833-34 13, 1833 24, 1834 73 days. 
1834-35 15, 1834 25, 1835 | 100 days. 
1835-36 30, 1835 4, 1836 125 days. 
1836-37 7, 1836 28, 1837 111 days. 
1837-38 13, 1837 19, 1838 4 days, 
1838-39 | 25, 1838 21, 1839 | 116 days. 
1839-40 | 18, 1839 | 21, 1840 65 days. 
1840-41 5, 1840 24, 1841 | 109 days. 
1841-42 19, 1841 4, 1842 47 days. 
1842-43 29, 1842 13, 1843 | 136 days. 
1843-44 9, 1843 | 14, 1844 95 days. 
1844-45 11, 1844 “February 24, 1845 74 days. 
1845-46 4, 1845 | *March 15, 1846 100 days. 
1846-47 15, 1846 | “April 6, 1847 | 112 days. 
1847-48 | 24, 1847 | *March 22, 1848 89 days. 
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14. Heat or Urica. 


A table showing the mean or average temperature of each month of the 
year for eight years, from 1840, to 1847 inclusive, from observations 
taken daily at sunrise, 1 P. M., and 9 P. M., by S. Aylsworth. 


January, | 1626 27-3L 26°25 | W386 | 15°56 | 2682 24-67 | 23-10 
February, . 30°62 23:46 | 30°78 | 18°32 | 25-07 | 26:03 21-88 | 24-04 
March, ... . | 34-58 | 29:32 39-41 | 23-63 | 34-75 | 37-35 35:13 | 28:27 
April, . . 5000 41-63) 47-31 | 43-92 | 52-71 | 46-37 50-44 | 41-00 
May, . . . . | 60-04) 56:28 51-10} 55-24 | 59-48 | 54-09 | 60.37 | 58-00 
June, . «| 65°41 | 68:39) 60-95 | 63:23 | 66 66-00 66-24 62-78 
July, 71:78 67:13 | 68°58 | 69-13 | 70-90 | 70-39 70-80 72-00 
August, . . . . 70:33) 67:50 | 67:79 | 70-77 | 67-82 | 71:92 71-44 67-62 
September, . . . | 57:30 62-00 57-76) 62-40) 62:09 | 60-47 65-66 | 59-03 
October, 47-33) 41-82) 47-13! 45-24/ 49-43! 50-94 | 48-08 | 45-95 
November, . . . | 37-44 34-42) 33-93 | 34:23) 3678) 4023 43:03) 41-03 
December, . . . | 22-41 28-28 25:46 | 30-08 | 28-94 | 22:24 26:45 31-43 
Annual means, . | 46:95 45°67 | 46°37 | 45-42) 47-48 | 47-73 48-72) 46-13 
Extreme cold during the above years in the following months : 

Month. 1840.) 1841) 1842) 1843] 1844. | 
January,. . . . .|—283 |—10 —10 |—14 |—6 2 
February, . . . .|-10 —6 | 4 |—5 |—10 |—12 |~10 
|December, . . .|—6 —I4 6 4 6 4 


The preceding Tables are from the Annual Report of the Regents 
of the University of the State of New York, made March 22, 1848. 
The asterisks in the first table indicates those numbers which are deri- 
ved from authentic records or personal observations. 

Utica, N. Y., is situated in latitude 43° 7’, longitude 75° 13’, where 
the extremes of heat and cold are as great as in any part of this coun- 
try in the same latitude. 

15. Atmidoscope, (L’Institut, No. 751, May 24, 1848.)—M. Babinet 
presented to the French Academy in May last an Atmidoscope con- 
structed by M. Lerebours to indicate, from the dryness of the atmos- 
phere, its temperature and its movements, the quantity of evaporation 
which takes place in a given time. As in Leslie’s instrument, it is a 
reservoir made of porous plastic earth and filled with water, the con- 
sumption of which is measured by a fall in the level of the water ina 
recurved tube communicating with the reservoir. M. Babinet men- 
tioned various uses of the instrument in hygiene, meteorology, agri- 
culture, &c. 

16. Magnetic Perturbations, (L’Institut, No. 751.)—M. QueTELet 
gives the following list of magnetic perturbations at Brussels during 
the year 1847. 

January, 20, 21, 30. July, 10. 
February, 6, 16, 22, 23, 24, 25. August, 5, 25. 
March, 1, 2, 4,5, 8,9, 10, 11, | September, 13, 17, 24, 25, 28, 


16, 19, 20. 29, 30. 
April, 3, 5, 8, 12, 15, 20, 29, 30. October, 8, 12, 23, 25. 
May, 8, 15. November, 2, 23, 25, 26, 27. 
June, 11. December, 3, 11, 17, 18, 20, 21. 
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17. Gold Medal of the Royal Geographical Society of London.—The 

ld medal of this Society has been awarded to Captain CHARLES 

inxes, U.S.N., Commander of the late U. S. Exploring Expedition. 
The President of the Society, Mr. W. J. Hamilton, after remarking upon 
the various explorations of the Expedition under Captain Wilkes, thus 
addressed Mr. Bancroft on putting the medal in hischarge. ‘In address- 
ing you for the purpose of placing in your hands the medal which has 
been awarded by the Council of the Royal Geographical Society of 
London to your distinguished countryman Captain Wilkes, for the 
valuable work which he has published under the title of the ‘ United 
States Exploring Expedition,’ I rejoice in being the organ of express- 
ing to you the sentiments entertained on this side of the Atlantic of 
the merits of Captain Wilkes. This is the second occasion on which 
our medal has been awarded to one of our transatlantic brothers, and 
I feel no small gratification in being thus enabled to give to the whole 
civilized world this additional proof, that the pursuit of science operates 
as a powerful inducement in knitting the bonds of friendship still more 
closely together between the two great nations of the Anglo-Saxon race. 
May this union long exist, and may they in their continued harmony 
and good fellowship continue to point out by their enlightened institu- 
tions the value of that sound practical common sense for which they 
are both so preéminently distinguished. May I request you to convey 
this medal to Captain Wilkes, with the expression of the best wishes 
of the Royal Geographical Society of London for his future prosper- 
ity and success.” 

18. Beavers ; by D. D. Puares, (froma letter dated Whitesville, Miss., 
May 8, 1848.)—Some months ago, I noticed in the Journal of Science 
and Arts, an article in relation to the southern limits of the habitation 
of the beaver. Iam in latitude 31° 2’, being just two miles north of 
the boundary line between Mississippi and Louisiana. I have seen for 
the last twenty years a number of Beaver dams in this vicinity ; and 
there is one family of them now within one mile of me, and two other 
families in two or three miles of my residence. Members of these 
families have been caught from time to time. I saw one alive a few 
days ago, and have now before me the skull and jaws of one of them 
caught within a mile of this place. I know of other colonies in other 
vicinities. ‘They dwell as far south as latitude 31,° perhaps farther. 

19. F. Markoe’s Mineralogical Cabinet.—The mineralogical cabi- 
net of F. Markoe, Esq. has been purchased for the U.S. Military Acad- 
emy at West Point, for $2,000. It has been esteemed one of the most 
valuable private collections in the United States, and is a great acqui- 
sition to the means of instruction at West Point, where they had before 
almost no mineralogical collection. 

20. Meteorite of Arkansas.—The account of the meteorite of Ar- 
kansas, cited in this Journal, vol. v, p. 293, ii series, from a Philadel- 
phia paper, proves to be false. There has since been an account of a 
recent Pennsylvania meteorite going the rounds of the newspapers, 
which is found to be a fabrication. 

21. Osrrvary.—Death of J. Richardson.—This gentleman, who was 
the author of a popular work on geology, and one of the Curators of 
the British Museum, died by his own hand in London in July last. 


Bibliography. 


VI. 


1. De Bow’s Commercial Review of the South and West ; a Monthly 
Journal of ‘Trade, Commerce, Commercial Polity, Agriculture, Manu- 
factures, Internal Improvements and General Literature, conducted by 
J. D. B. pe Bow, Prof. Polit. Econ. and Statist. in the Univ. of Louis- 
iana, New Orleans. 

This monthly journal is in its fifth volume. It embraces practical 
science and literature to some extent, and is especially full in informa- 
tion relating to mining and commerce in the west, and whatever from 
a foreign source bears upon these interests. It is conducted with 
ability, and each number abounds in articles, both readable, practical, 
and economically important. The number for April contains the fol- 
lowing articles :—I, Northern Arkansas and its Natural Advantages ;— 
Il, Essay Writing and the Press ;—III, Texas Sugar Lands ;—IV, Silk 
and the Silk Culture ;—V, The Science of History ;—VI, Description 
of Soleil’s Saccharometer ;—following these, are various shorter arti- 
cles on the Products of Florida—the Cotton Region of the United States 
—the Commerce and Prosperity of several Western Cities—the Lakes 
and Western Rivers—Natchez Manufactures—Southern Railroads— 
Americana Copper and Iron Ore—Sugar Culture in Singapore—U. S. 
Imports, Exports, Trade, &c.—Agriculture of France, &c.—with Bib- 
liographical Notices. 

2. Annual Report of the Regents of the University of the State of 
New York, made to the Legislature, March 22, 1848. 310 pp. 8vo. 
Albany, 1848.—This valuable report—the sixty-first annual—contains 
the usual statistics respecting the schools and colleges of the state of 
New York, together with various tables and observations in Meteorology 
in its different departments. This latter subject receives so much at- 
tention, that the report has hecome a Journal of Meteorology for the 
State, of high importance, as well as a register of educational statistics. 

The number of students in general literature and science in the col- 
leges for the year ending, from July to October, 1847, was 957, which 
is 156 more than those of the preceding year. The number of stu- 
dents in the academies stands as follows for the last four years. 


Whole number attending Number attending at the 
during the year. dates of the Reports. 


1845, ‘ - 22,782 11,802 
1848, ‘ 25,838 13,058 
The whole number of academies, subject to the visitation of the Re- 
- is 184. Of these, 153 academies reported the possession of 

,365 volumes in their libraries, making an average of 414 volumes 
to each. 

3. Letters on Geology; by Davin Curisty. 84 pp. Svo. Oxford, 
Ohio, 1848.—The letters here collected into a pamphlet and enlarged, 
were originally published in the Cincinnati Gazette. The author in his 
preface modestly claims for them “ no very great merit either as liter- 
ary or scientific productions ;” adding that “ The reader will be able 
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easily to discern where my descriptions are accurate, and where they 
are only designed as approximations to the true geology of any point 
named.” ‘They are devoted principally to the geological structure of 
parts of Ohio, ‘Tennessee, Kentucky and Missouri. They contain much 
of general and economical interest, and may prove a valuable source 
of information to geologists who shall undertake thorough surveys 
in this part of the country. The author also touches upon the age 
of Niagara and other rivers, and the phenomena of erratic blocks. 
The pamphlet is accompanied by five lithographic plates of fossils, and 
a large chart of sections. 

4. Boston Journal of Natural History, vol. v, No. 4.—This num- 
ber, the last of vol. v, contains the following papers :— 

Art. xxxiv. Jerrries Wyman and T. 8S. Savace :—Notice of the ex- 
ternal characters, habits and osteology of Troglodytes gorilla, a new 
species of Orang from the Gaboon River; the osteology by Dr. Wy- 
man; p. 417, with 4 plates. 

xxxv. N. M. Henrz:—Descriptions and figures of the Araneides 
of the United States; p. 443, (continued from p. 370,) with 4 plates. 

xxxvi. Kneecanp, Jr.:—Dissection of Scymnus brevipenna, Le- 
seueur ; p. 479. 

xxxvii. J. D. Wairney :—Description and analysis of three miner- 
als from Lake Superior; p. 486.* 

xxxviii. Samuet Casor :—The Dodo, a rasorial and not a rapacious 
bird; p. 490. 

5. Elements of Meteorology; by Prof. Brocxtessy.t—This work is 
designed by its author to introduce the study of Meteorology as a branch 
of common education in schools and academies. To this end the style 
is plain and direct, as devoid of technicalities as possible, and the theo- 
retical views presented in a simple manner. He divides the subject 
into six parts.—I. The Atmosphere, embracing a description of the ba- 
rometer, thermometer and hygrometer. II. Aerial phenomena—of 
Winds in general, of hurricanes, of tornadoes or whirlwinds, of water- 
spouts. III. Aqueous phenomena—of rain, of fogs, of clouds, of dew, 
of hoar frost and snow, of hail. IV. Electrical phenomena—of atmo- 
spheric electricity, of thunder-storms. V. Optical phenomena—of the 
color of the atmosphere and of clouds, of the rainbow, of mirage, of 
coronas and halos. VI. Luminous phenomena—of meteorites, of shoot- 
ing stars and meteoric showers, of the aurora borealis. ‘These several 
heads are treated of in a lucid and interesting style, well calculated to 
arrest the interest and attention of the minds of pupils. 

6. Lead Diseases ; by Dr. 8. L. Dana.{—If people are poisoned by 
lead-pipe, the fault will not lie at the door of Dr. Dana. Several years 
since he made a report to the City Council of Lowell, on the chemical 


* See this volume, page 269. 
t Elements of Meteorology, with Questions for Examination, designed for the 


use of Schools and Academies. By John Brocklesby, A.M., Prof. of Mathemat- 
ics and Natural Philosophy in Trinity College, Hartford. (Lllustrated.) 12mo, 
pp. 240. New York: Pratt, Woodford & Co., 1848. 

t Lead Diseases; a Treatise from the French of L. Tanquerel des Planches 
with notes and additions on the use of — and its substitutes. By Sam'i 
L. Dana, M.D., LL.D., &c. &c. Lowell, 1845, Bixby & Co. 8vo, pp. 441. 
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action of lead-transmitted water on health. The result of this report 
was the abandonment of lead-pipes for conveying water, by city ordi- 
nance. Since that time he has on various occasions called public at- 
tention to this important hygienic subject in the daily journals. The 
late enquiries set on foot by the City Council of Boston, have called out 
a large amount of experiments and speculation upon this subject; and 
the aid of both chemical and medical science has been invoked, to en- 
able the New England metropolis to make a wise decision, as to the 
material in which they shall distribute the beautiful water of Lake Co- 
chituate, now to be introduced in a few months by their new and costly 
aqueduct. The experiments on this subject are understood to be still 
in progress, and their full results are not yet made public. Enough 
however has transpired to convince the public that in all probability the 
Boston authorities will authorize the use of lead-pipes. Opposed to 
this decision, are the opinions and facts of Dr. Dana and others, who 
cannot be convinced that the experience of years of observation has 
deceived them in the results to which he and they have arrived, hostile 
to the use of lead as the means of conveying water for human con- 
sumption. In support of his views, and with a view to the diffusion of 
a correct knowledge upon this subject, he has translated and condensed 
the great work of Tanquerel on lead diseases—a work the very title 
and existence of which is doubtless unknown to most intelligent readers 
in this country. That this work is one of unquestionable reputation, 
is abundantly shown by the fact that its author was rewarded by the 
Royal Academy of Medicine at Paris in 1841, by the Montyon prize 
of 6000 francs. The committee consisted of Roux, Magendie, Serres, 
Larry, de Blainville, Savart, Breschet, Dumeril and Double. It is com- 
prehensive and complete in its design and execution, extending to all 
the arts and employments of man in which lead is employed or manu- 
factured, and describing in full all known forms of lead disease, as well 
as cognate diseases produced by the poisonous influences of other met- 
als. Dr. Dana has certainly performed a most acceptable service in 
presenting to the public this able work. We cannot now pause to an- 
alyze and review it as we could wish; this task must be referred to an- 
other occasion. An appendix contains numerous results obtained by 
Dr. Dana and others in this country, and proofs of the injurions effects 
of lead-conveyed water in numerous instances. 

7. Genera Illustrata:—lIllustrated Genera of American Plants ; 
by Asa Gray, M.D., illustrated by figures and analyses from nature, 
by Isaac Sprague, &c.*—The study of natural science is encum- 
bered with many difficulties arising from the wide extent of the 
subject, the great number of objects embraced, and the unavoidable 
minuteness and technicality of description. Illustrated works are often 
therefore an indispensable resource. The beginner may find the de- 
sired aid in part supplied by the well-stored mind of his teacher, to 
whom all doubtful points can be referred. Yet finished illustrations 
make a more definite and permanent impression, and in many points are 
better than an instructor. Those who have become versed in science 
are so fully satisfied of the necessity of such aids that they usually have 


* The full title is given on page 450, vol. v, ii ser. of this Journal. 
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their libraries abundantly furnished with illustrated works. Prof. Gray, 
in view of this necessity, projected, in connection with Mr. Sprague, 
the work above referred to, of which the first volume has just been 
issued. 

The object of the work is to illustrate each genus of plants growing 
in the United States, by giving along with descriptions, figures of a spe- 
cies representing in detail the foliage, inflorescence and fructification. 
Concerning the plates, the preface remarks as follows :— 

“ The figures in all cases are drawn directly from nature, by Mr. 
Sprague, and from the living plant whenever that is practicable. In 
almost every instance, the whole plant, or a branch or smaller portion, 
in flower, and often also in fruit, is delineated of the natural size; and 
the microscopical analyses, as numerous as the compass of an octavo 
page will allow, are so chosen as to display the principal floral charac- 
ters of the genus, from the estivation of the flower-bud to the fruit, the 
seed, and the embryo. When needful, on account of size or of sub- 
generic diversity, two plates are devoted to the illustration of a single 
genus. On the other hand, characters which are uniform or nearly so 
throughout a whole order are not repeated upon every plate.” 

The arrangement adopted, is that generally received at the present 
time among botanists. ‘The volume issued, the first of the ten in prep- 
aration, commences with the Ranunculacee or Ranunculus family, and 
continues through the Portulacacee. Each genus is taken up in succes- 
sion, its description given with fullness, accompanied by synonyms, 
references, etymological remarks, a brief statement of medicinal prop- 
erties, observations on geographical distribution, &c. 

The author’s name is a sufficient guaranty for the science of the text. 
The illustrations by Mr. Sprague occupying 100 octavo plates, are cor- 
rect and chaste in style, and of high scientific excellence, satisfying the 
desires both of the eye of taste and of scrutinizing science. Prof. Gray 
observes in his preface— 

“The higher character of the later as compared with the earlier 
executed analyses, as well as the further improvement which will be 
manifest to the experienced botanist in the second volume,—now in an 
advanced state of preparation,—is attributable to the increasing botan- 
ical knowledge of the self-taught artist who is associated with me in 
the work. And, although I am alone responsible for the text, 1 must 
in justice add, that whatever of original value these illustrations may be 
found to possess is largely owing to the scientific insight and the care- 
ful investigations of Mr. Sprague, as well as to his skill and accuracy 
in delineation.” 

As the plants selected for illustration belong to typical species, they 
serve to convey to the mind a general idea of each group, and thus 
they accomplish more than the most detailed description. 

The ‘ Genera Illustrata,” is American in subject; and the name of 
Prof. Gray has long been associated with American botany. The pub- 
lication of such a work with so numerous plates, must have been attended 
with much labor and expense ; and it remains for the American public 
to sustain the authors in their great undertaking. Public libraries, and 
all teachers of the science should possess the work; and the student 
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will find his studies greatly promoted by connecting it with the Botan- 
ical Manual. 

8. Manual of Mineralogy, including Observations on Mines, 
Rocks, Reduction of Ores, and the application of the Science to the 
Arts, with 260 illustrations ; designed for the use of Schools and Col- 
leges; by James D. Dana, A.M., &c., 430 pp. 12mo. New Haven: 
Durrie & Peck. 1848.—This Manual is intended for instruction in sci- 
entific and practical Mineralogy, and especially for the American stu- 
dent. The usual introduction on structure and physical and chemical 
characters, much simplified, occupies the first seventy-five pages, after 
which commence the descriptions of species. ‘The work embraces all 
American minerals and such others as are of importance ; while the 
rarer species are only briefly noticed in smaller type. The arrange- 
ment adopted, places the ores of the same metal together. This order 
is required by the practical mineralogist, and considering the conven- 
ience of it for conveying economical information, it has many advanta- 
ges for the ordinary purposes ef instruction. The descriptions of the 
ores of a metal are preceded by a paragraph giving briefly their gen- 
eral characteristics; after the descriptions, there are remarks on the 
distribution of the more important ores and mines,—the modes of assay 
and reduction,—the uses of the metal—besides other facts of a histor- 
ical and statistical nature. In describing other minerals also, and the 
various rocks, their applications in the arts are mentioned, and as far 
as practicable in a small manual, the modes of use are explained. 

The descriptions of the species of minerals are followed by a chapter 
on rocks—a catalogue of American localities of minerals brought down 
to the present time, convenient for the mineralogical tourist—a brief 
notice of foreign mining regions—description of mineralogical imple- 
ments—values of American and foreign weights, measures and coins— 
and tables for the determination of minerals. 

The Manual contains also a glossary, and a full Index. 

9. The British Desmidiee; by Joun Ratrs, M.R.C.S., &c., with 
drawings by Epwarp Jenner, A.L.S. 1 vol. 8vo. pp. 226, with 35 
colored plates. London: 1848.—This beautiful volume should be in 
the hands of all lovers of the microscope. Every page of it bears evi- 
dence to the zea! and accurate research of its author, who is already 
most favorably known by his able papers on the Diatomacew and Des- 
midiew, published in the Annals and Magazine of Natural History. It 
is not a work of merely local interest, but owing to the cosmopolite 
character of the Desmidiew, it will be as serviceable to the American 
as the British student. It includes figures and descriptions not only of 
all the British species, with their localities as far as known in Europe 
and America, but in order to make the work as complete as possible, 
de Brebisson and Kiitzing have contributed their recent discoveries with 
regard to the European forms, while figures and descriptions of many 
curious American species never before published, have been supplied 
by Prof. Bailey. The plates which adorn this volume are far superior 
in their execution to any thing of the kind which has yet appeared ; 
and in addition to representations of the different species in various po- 
sitions, they contain highly interesting figures of the sporangia recently 
detected by the author. in the introduction to the work will be found 
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a full account of the conjugation of the Desmidiez ; an able argument 
in favor of their vegetable nature, together with directions for collect- 
ing and preserving specimens. We cordially recommend the volume 
as one of rare merit. J. W. B. 

10. The Patent Office Report for the year 1847. Referred to the 
Committee of Patents, March 3, 1848. 662 pp. 8vo. Washington.— 
The Patent Office Report has become a voluminous document, stored 
with valuable information of recent date bearing upon science and the 
arts. ‘The volume issued during the present year under the auspices 
of Hon. Edmund Burke, Commissioner of Patents, contains, besides 
records of various patents, information relative to the crops of the past 
year in this country and Europe, various articles on practical agricul- 
ture, the growth and treatment of the sugar cane, flax, rice, silk, &c. ; 
herds of cattle, sheep, making of butter ; indeed, a thousand things im- 
portant to the agriculturalist. There is besides an excellent account of 
the German Agricultural schools, their modes of farming, wool culture, 
best merino sheep, &c., illustrated with figures, besides plans of build- 
ings, sheep stables, &c., prepared by C. L. Fleischman, Esq., as the 
result of observations during a visit to Germany in 1844, °45. The 
volume closes with statistics relating to the agriculture and commerce 
of different parts of the United States. In the preceding pages we have 
made some citations from this volume. 


T. L. Mitcnetxi: Journal of an Expedition into the interior of Tropical Aus- 
tralia. ey . 454, with illustrations. London. Cloth. 12s. 

Report o the Seventeenth Meeting of the British Association for the Advance- 
ment of Science, held at Oxford in June, 1847. London, 1848. 

R. CuamsBers: Ancient Sea Margins, as memorials of Changes in the relative 
level of Sea and Land; by Robert Chambers, Esq., F.R.S.E. pp. 8vo, with 
maps and illustrations. Edinburgh, 1348. 

H. B. Leeson: On Crystallography, with a description of a new double refract- 
ing Goniometer and Crystallonome. 75 pp. 8vo. London, 1848. 

ary SoMERVILLE: Physical Geography ; two vols. London, 1848. 

TRANSACTIONS OF THE GEoLoGicaL Society, vol. vii.—Mr. Hopkins on the Ge- 
ological Structure of the Wealden District—Mr. Bain on Fossil Remains in South 
Africa—Professor Owen on the Dicynodon—Mr. Kaye and Prof. E. Forbes on the 
Cretaceous Fossils of Southeastern [ndia. 


Erman, A.: Archiv flr wissenschaftliche Kunde von Russland. vol. iv, 8vo. 
Scurerer, Tu.: Lehrbuch der Metallurgie. 8vo. 
Comes, M.: Traité de l’Exploitation des Mines. 3 vols. 8vo, with a folio atlas. 
Devitte: Voyage Geologique aux Antilles. 4to. 
L. Agassiz et E. Desor: Catalogue Raisonné des Familles, des Genres, et des 
Espéces de la Classe des Echinodermes. 168 pp. 8vo, with a large plate. (Extrait 


des Annales des Sciences Naturelles, 3e. ser., Tomes vi, vii, et vill.) 

Dr Koninck: Recherches sur les Animaux Fossiles. re partie, Monographie 
des genres Productus et Chonetes, prepared for publication. 

. Sprinc : Monographie de la fmille des Lycopodiacées. 

ZanteveEscui: Raccolta Fisico-chimica Italiana, Venise, 1846, 1847. This is a 

of irs on various subjects connected with physical and natural sci- 
ence ; on Astronomical, by Plana, Santini, Colla; on Electricity and Magnetism, 
by Marianini, Botto, Fusinieri, Zamboni, Zantedeschi,—and other distinguished 
savants on other topics. A second volume is announced as in the press. 

Fr. von Kopett: Die Mineralogie leicht fasslich dargestelt mit Racksicht auf 
das Vorkommen der Mineralien, ihre technische Benutzung, ausbringen der Me- 
talle, ete.: 8vo, 211, Taf. 1. Narnberg, bey Schrag. 1847. 

F. Berge: Taschenbuch fur Kaser- und Schmetterlings-Sammler. 8v , pp. 
1.2. Stutt, bey Hoffman. 1847. 

. Rectam: plumarum pennarumque evolutione disquisitio microscopica. 
8vo. 36 pp. tab. 3. 1846. 
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Davipv Low: An Inquiry into the Nature of the simple bodies of Chemistry. 
1 vol. 8vo, pp. 344. , 1848. 

C. Woopwarp: A familiar Introduction to the study of Polarized light, illus- 
trated by numerous wood engravings. 40 pp. London, 1848. 

Proc. Amer. Acap. Arts anp Sct. Bostroy.—Jan. 26, 1848. p. 301. Conditions 
for awarding the medal offered by the King of Denmark.—Feb. 1. p. 302. On the 
relations of the chemical formulas of sweet substances, also of acid substances; 
Prof. Horsford.—March 7. p. 307. On ventilating apparatus; M. Wyman.—p. 325, 
Results on some recent observations on Jupiter, and on the nebule of Herschel, 
Nos. 1357 and 1376, and en nebula of Orion; Mr. ya 4. p. 327. On 
Jupiter, continued ; Mr. .—p. 329. A meteor seen at Nantucket; Mr. Mitch- 
ell.—p. 331. Corrections of the elliptic elements of Neptune ; S. C. Walker.—p. 
338. Ghoervetians on Neptune; Prof. Peirce. [This number closes vol. i. of the 
Proceedings, embracing from May, 1847, to May, 1848.] 

Proc. Acap. Nar. Sci. Paitapecrenia, vol. iv.—May 2, 1848. p. 57. On the 
Dorudon; R. W. Gibbes.—May 30. p- 59. On two new species of Onychocephalus 
from the west coast of Africa, with a plate; E. Hallowell.—p. 62. Notes of the 
post mortem appearances of a C oo papion; E. Hallowell.—p. 63. Notes 
on some Mexican birds; G. 4. McCall.—June 27. p. 65. New birds of the genera 
Vidua, Euplectus, Pyrenestes and Pitylus; J. Cassin. 

Annates pes Sciences Natures, Paris.—DEC., 1847. On the organization 
of Vermes; E. Blanchard.—Description and anatomy of a larve of Hydropsichus 
having external branchie; L. Dufour.—Echinodermata; Agassiz and Desor.— 
Note on the Oribasia stagnalis, a new Bryozoa; Duchassaing.—Observations on 
the pith of ligneous plants; 4. Guillard (continued).—New plants from Colom- 
bia; L. R. Tulasne—Second memoir on the organogeny of irregular corolla; M. 
Barnéoud.—On the buds and inflorescence of the linden (Tilia); Brunner and .4. 
de Candolle.—Methodical distribution of the Uredinee ; J. H. Léveillé.—Conspec- 
tus of the genus Reaumuria; Jaubert and Spach—JANVIER, 1848. Structure and 
functions of the vitelline appendages and umbilical vesicle of the Hen; .4. Cour- 

.—On the development of the egg and embryon of the “ Taret’’; 4. de Quatre- 
fe es.—Researches on Zoophytes (“* Les Polypiers’’); Milne Edwards and Jules 
Haime.—On the causes limiting species of plants of the coast on the north of Eu- 


rope and analogous regions; .4. de .—On the adventitious buds of the 
Cardamine latifolia; 4. de St. Hilaire—On the impregnation of the Dischidia; 
Griffith —Development of the embryo of the Orchis morio ; H.Mohl.—On the de- 
velopment of the vegetable embryo; C. Muller.—On the Diatomacee ; G. H. K. 
Thwaites.—A new species of the genus Sarothamnus; P. B. Webb. 


